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[OrFic1aL NOTICE. } 
Twenty-sixth Annual Meeting of the New England 
Association of Gas Engineers. 
—— 
OFFICE OF THE SECRETARY, December 26, 1895. 
The twenty-sixth annual meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, on Wednesday 
and Thursday, February 19 and 20, 1896. 
The meeting will be called to order at 10 A.M. , Wednesday, February 
“ 19. A list of papers on bonpaar' subjects have already been prom- 
ised. e subjects and authors will be announced later. 
- The topics for discussion which proved of so much interest last year 


me _ will be continued this year, and several gentlemen have arranged to 
- | speak on the subj ready selected. 
i The Question will tee. agi as usual, Members will please 
forward their questions as earl possible. 





he members will dine toget by on ies ‘Wedneadiy evening. 
Application blanks may be had of the Secretary. Applications for 
and all other matters for the consideration of the Direc- 


‘ee 4 rshi 
bse Sots, should’ be sent to the Secretary before Tuesday evening, February 
fe Secretary. 


C: F..Pricwarp,; 











THE RECENT DEPRESSION IN GAS STOCKS. 
Seater Smee 

Following upon President Cleveland’s message to Congress respect- 
ing the relations between this country and England in the Venezuelan 
boundary dispute, all stocks listed upon and dealt in on the Stock Ex- 
changes of the various large cities were thrown upon the market and 
sacrificed at ridiculously low figures. In sympathy with those stocks 
whose ownership represented international holdings, other stocks, 
among them those of prominent American gas companies, went tum- 
bling down, and were kicked about and their values depreciated in the 
unfortunate financial football game that usually follows the receipt of 
depressing news such as the President’s message was supposed to con- 
vey. 

Why gas stocks should be caught in the net is something of a 
mystery to us, particularly as this class of securities were almost with- 
out exception quoted at figures before the panic set in that but poorly 
represented their real intrinsic value. Such sterling stocks as Consoli- 
dated, of New York, and Chicago gas, showed a falling off in quota- 
tions of from 10 to 25 points, when though even the most adverse cir- 
cumstances that could follow as a result of the severance of diplomatic 
relations between the United States and a foreign country would not 
affect the earning capacity of the plants nor the dividend paying values 
of the stocks representing them until long after actual. hostilities were 
begun. We are led to believe that the trading was largely confined to 
speculative interests, and in no wise showed a desire to unload upon the 
part of those whose holdings were for investment solely, and who 
knew, as all shareholders should know, the real value of their posses- 
sions. 

The revenues of a gas company are derived from local sources only, 
and until such time as our cities shall show a decided shrinkage in the 
transaction of ordinary commercial business and an appreciable decima- 
tion in their population, it is hardly likely that the gas companies’ 
receipts will be considerably reduced. The raw materials required for 
the production of gas and the apparatus employed in its manufacture 
and distribution are without exception home products, and the points of 
their origin are so diversified that it is almost impossible to cut off their 
supply in every direction. 

It is, perhaps, unnecessary for us to call the attention of well posted 
investors to the almost complete immunity of gas stocks from attacks 
to which many other securities are susceptible. To those who may 
have any misgivings as to the value of their gas investments,jwe would 
advise a careful consideration of all the conditions that might affect 
them, and we are safe in saying that they will almost invariably find 
that the dividends paid are such that an appreciable percentage of the 
net earnings goes to the surplus account. 

We predict that as soon as the present excitement subsides, as it in- 
evitably must, the prices quoted for the various gas stocks will rapidly 
advance and something like true values be reached. Investors, we 
hope, will have learned that there are no other classes of securities as gilt 
edged as these, and realizing their value as such, will so increase their 
holdings for investment aecount that gas stocks will command the 
respect they deserve, and be safe from such unwarranted attacks as we 
have been lately called upon to witness. 
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THE MUNICIPAL CONTROL OF LIGHTING PLANTS. 


i 


Of late an almost general tendency toward the municipal control of 
gas and electric light plants has developed. We are daily in receipt of 
information from widely divergent points, showing that the subject is 
receiving the consideration of the Common and Select Councils in the 
larger cities, and that the movement is extending so far as to command 
the attention even of the trustees of numerous townships and villages, 
Although we have not heretofore considered this subject seriously, be- 
lieving that on the face of it the disadvantages and utter inadvisability 
of such municipal ownership would be so apparent that 1t would die a 
natural death, we now feel called upon to exert our influence against 
the consummation of all such projects, and to show wherein the mani- 
fest fallacy of investing municipal committees with the management of 
so important a public servant as artificial lighting plants exists. A con- 
sideration of the facts and figures before us proves that in cities and 
towns where the public and private supply of gas or electricity is in the 
hands of the municipal authorities, the service reudered is far below 
the standard when compared to that given by plants under private 
direction. 

It is almost impossible to keep the management of municipal plants 
free from politics. In those cities which now have such plants we call 
aitention to the fact that the administration of affairs is very much 


hampered by the executive heads being compelled to cater to the wishes 


of the representatives of the party in power. Positions must be found 
for their constituents, and in the distribution of patronage much material 
is forced upon the manufacturing department that is not only wholly 
unfit for the duties of the position, but seriously interferes with the 
proper discharge of the routine work devolving upon those who are ex- 
perienced and are expected to accomplish the best results possible. It 
is not necessary to submit that a lighting plant, be it gas or electric, 
whose efficiency is dependent upon a uniform and intelligent observance 
of set rules and regulations, can be operated by a class of men who are 
mainly political ‘‘ hangers-on” and whose only ooject in life is the 
occupancy of some soft berth requiring but little manual labor and ab- 
solutely no mental exertion. 

The argument is always advanced that municipal ownership is for 
public good. It is represented that the manufacture and distribution of 
that necessary commodity, artificial light, can be more economically 
effected if the city or township is the manufacturer, because in that 
case there are no stockholders clamoring for dividends, and hence the 
amounts that are usually applied to this purpose will no longer be a 


charge against the earnings of the plants, but will go to the consumer , 


in the shape of cheaper light. It is strange that any taxpayer will 
allow himself to be deluded by any such argument. Can he not see 
that, although his rate per 1,000 cubic feet may be less, his total ex- 
pense, because of inefficient service, must be more? Can he not also 
see that any deficit due to a maladministration of affairs will be made 
up in the shape of additional taxes? 

We know that the project would be short lived were it properly met, 
and wish to urge upon the management of gas companies in localities 
where municipal absorption or competition is being agitated, that the 
issue can be squarely confronted with such incontrovertible arguments 
as to defeat it initsincipiency. We offer thesuggestion that, in Europe, 
where national and municipal control over what are private corpora- 
tions in the United States is so general, lighting plants are a noticeable 
exception. We advise a more liberal policy in the administration of 
gas companies’ affairs. While we believe that this question has arisen 
from other sources than public dissatisfaction, we do not hesitate to say 
that in some instances it has been invited by the gas companies them- 
selves. 

The manufacturers of electric lighting apparatus are the parties to 
whom we can attribute the now almost general consideration of muni- 
cipal ownership. The field for the installation of their plants has 
become so limited that they are compelled to look to other than private 
capital for probable purchasers. Municipal corporations being now the 
most accessible, they are concentrating their efforts in this direction 
and are advancing the same theories and producing the same tempting 
figures in substantiation of them as were used when so many innocent 
and unsuspecting investors were induced to put money into local elec- 
tric lighting plants not so very long ago. The almost universal failur® 
of these electric light plants to wrest the supremacy from gas as a light- 
ing agent and to return to their stockholders a fair dividend upon the 
capital invested is a matter of record, and we know could be used as 
potent factors in supporting the arguments of the gas men in resisting 
or arresting threatened municipal interference in the business of fur- 
nishing artificial light. 





The Chemistry of Oxides Used in the Mantles for Incan- 
descent Lighting. 
a 
The London Journal furnishes the following translation of an ar- 
ticle by Dr. G. P. Drossbach, which forms the sequel to a previous 
article by the same author :' 


Thorite has recently come into notice as a raw material, and appears 
in the market more often than it did. The supplies of Brevig, Arendal, 
Hitteroé and Champlain appear to have been quite exhausted ; but it 
has been found elsewhere, and now can be purchased, with a content 
of 40 per cent. of thoria, at £17 10s. and under. Among recent an- 
alyses of thorite, Nilson’s are the most reliable, and he found that se 
lected crystals of the Arendal mineral contained : Silicic acid, 17.04 per 
cent.; phosphoric acid, 0.86 per cent.; thorium oxide, 50.06 per cent. ; 
uranous oxide, 9.78 per cent.; lead oxide, 1.67 per cent.; ferric oxide, 
7.6 per cent.; oxides of the cerium group, 1.39 per cent.; lime, 1.99 per 
cent.; magnesia, 0.28 per cent.; and water, 9.46 per cent. 

For preparing pure thoria, Nilson takes the impure thorium oxide 
prepared by Berzellius’s method, and converts it into sulphate by warm- 
ing with concentrated sulphuric acid. This he dissolves in 5 parts of 
ice-cold water, and on warming the solution to 20° C. a copious deposit 
of snow-white thorium sulphate is thrown down. This operation is re- 
peated until thoria of constant molecular weight is obtained. A single 
recrystallization may not be sufficient. The sulphates of the cerium 
group are soluble with difficulty in hot water, and are partially depos- 
ited with the thorium sulphate. The solubility of thorium hydrate in 
alkaline carbonates affords a rapid means of separation, care only be- 
ing taken that the cerium is present as oxide, which is insoluble in di- 
lute alkaline carbonates. 

Recently an intermediate commercial product, known as thorium 
precipitate, has begun to compete with thorite. It is technically a hy- 
drated thorium oxide, containing from 86 to 88 per cent. of the oxide, 
and is dealt in at about £14 10s. per pound, or £16 10s. per pound of 
thorium oxide. Compared with other commercial products, this hy- 
drate is very pure, and it is therefore very easily worked up. A pure 
oxalate is obtained on precipitating a hydrochloric acid solution of the 
salt, and, by ignition, the oxalate is very easily converted into pure thoria. 

Monazite still, however, is the most important material, and has only 
the above-named hydrate as an active competitor. The most varying 
qualities are found in commerce. Many dealers sell according to sam- 
ple, but deliver very different materials ; while others sell according to 
the percentage of monazite, trusting to the latter being estimated by the 
content of yellow nodules, which are not, however, all monazite. One 
Dutch tender is for 70 per cent. monazite at 8 cents per pound ; but ac- 
tually the sand often contains only 50 per cent. As methods of esti- 
mating the percentage of monazite are not established, I propose the 
following means of valuation. 

The very finely powdered monazite sand is heated in a platinum cru- 
cible, with three times its weight of sodium potassium carbonates, 
until in a state of steady fusion. The melt is extracted with water ; 
and silica separated from the aqueous solution in the usual way with 
hydrochloric acid. The insoluble residue is treated with concentrated 
sulphuric acid, and the sulphates dissolved in ice-cold water. [It is not 
practicable to dissolve the monazite in sulphuric acid at an earlier 
stage, as one treatment with the acid does not always break up all the 
monazite.} The residue is taken as chrome ironstone. Excess of 
oxalic acid is added to the sulphuric acid solution ; and the precipitate 
formed is carefully washed, filtered, dried and ignited. One hundred 
parts of the oxides obtained correspond to 142 parts of monazite, as se- 
lected monazite crystals constantly yield 69 to 70 per cent. of the oxides. 
The filtrate from the oxalic acid precipitation is treated with ammonia, 
and the precipitate taken as foreigh oxides. It is evident that the de- 
termination of the oxalic acid precipitate is sufficient ; but it is useful 
as a cheek to know the impurities also. The sum of the constituents 
usually amounts to 102 to 103, instead of 100, because by ignition a 
portion of the cerium sesquioxide is converted to cerium dioxide. In 
order that no didymium may remain in solution on the precipitation 
with oxalic acid, it is necessary that the original solution should not be 
very strongly acid, and especially that it should not contain a consid- 
erable amount of nitric acid. 

Now that thorium oxide is very commonly dealt in according to its 
percentage, in which variations occur, it is desirable that there should 
be a recognized method of estimation. This must be based on the com- . 
position of monazite.. According to Penfield, the thorium ef monazite 
is derived from admixed thorite. He comes to this conclusion, because 
there is about the same proportion of silica to thoria in monazite as in 


1, See Am. Gas Lieut Journgt, Oct. 7, 1895, p. 567. 
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thorite. But my own experiments show that the whole of the thoria 
cannot be extracted with hydrochloric acid from very finely powdered 
monazite, as would be the case if it were present exclusively as thorite. 
According to Hidden, Kerr, Geuth, and others North American mona- 
zite sand contains the following minerals: Monazite, tetradymite, 
brookite, quartz, chromite, anatase, beryl, tourmaline, pyrope, zircon, 
epidote, fibrolite, columbite, samarskite, xenotime, montanite, fergus- 
sonite, rutherfordite, talc, tremolite, magnetite, limonite, menacanite, 
hematite, tellurium, asbestos, cyanite, corundum, rutile and actinolite. 
But as far as,I have observed, only quartz, albite, chromite, magnetic 
iron ore, garnet, samarskite, aeschynite and zircon are present, though, 
of course, often in a state of impurity. 

A complete analysis of so complex a mineral substance is not desired 
and, indeed, is scarcely practicable. Beyond the impurities of Brazil- 
ian monazite—consisting chiefly of quartz, chrome ironstone, magnetic 
iron ore and zitcon—the estimation of the chief constituents must gen- 
erally suffice. I propose the following as a method for general accep- 
tance; it has proved satisfactory in more than a hundred analyses. 
The same course is pursued as in the estimation of the monazite, and 
the mixture of oxides of the cerium group is taken for further exami- 
nation. Too high results would be obtained if the thoria in this 
mixture were estimated by Lecoq’s method, as a portion of the cerium 
would be separated with it on precipitating from a neutral solution. It 
is better to proceed thus: The mixture of earths is intimately mixed 
with lamp-black, and heated in a stream of chlorine. Thorium tetra- 
chloride volatilizes, while the metals of the cerium group remain as 
difficultly volatile chlorides. The thorium chloride so obtained (20 to 
50 grammes of monazite are taken) is dissolved in water, acidified with 
hydrochloric acid ; the solution is neutralized, and the thorium oxide 
is precipitated by Lecoq’s method, by boiling with hydrated cuprous 
oxide. By again taking up in dilute hydrochloric acid, precipitating 
traces of copper with sulphureted hydrogen, and then precipitating 
the thoria with oxalic acid, and filtering, washing and igniting, pure 
snow-white thorium oxide is obtained. If the remaining oxides in the 
monazite are to be determined, the filtrate from the thoria precipitate is 
precipitated with oxalic acid, and the precipitate is purified with the 
bulk of the oxides of the cerium group, the oxalates being converted to 
oxides by ignition. 

It is commonly supposed that the oxides of the cerium group may be 
separated from those of the yttrium group by precipitation with a con- 
centrated solution of potassium sulphate. But Popp has proved that 
this separation is not only incomplete, but that oxides of the yttrium 
group are found in the precipitate of double sulphates. He was led by 
this to the erroneous conclusion that erbium is identical with didy- 
mium. In reality, nearly all the erbium goes into the precipitate on 
treatment with potassium sulphate, and the subsequent treatment leads 
to its inclusion with the didymium. A similar fate befalls scandium, 
terbium, and the yttrium group metals with absorption spectra—partic- 
ularly decipium, samarium, Marignac’s Ya and Y* oxides, as well as 
thulium and holmium. It is not surprising that Kruss suspected the 
presence of a dozen metals in crude didymium. The solubility of the 
yttrium metals (as distinguished from cerium, lanthanum and didy- 
mium) in alkaline carbonates, was tried asa means of separation, but 
it was founnd generally that they remained in solution for a short time 
only, and were again thrown down tolerably soon. 

My experiments indicate that these oxides may be retained in solution 
by using a very large excess of very concentrated potassium carbonate, 
in the presence of salts of ammonium. On acidification and addition 
of oxalic acid, the oxalates are thrown down. After careful washing, 
these oxalates are brought into a boiling saturated solution of ammo- 
nium acetate containing a surplus of undissolved salt, filtered while 
hot, and washed with a hot concentrated solution of ammonium 
acetate. The filtrate is very greatly diluted, and hydrochloric and ox- 
alic acids are added for precipitation. There are thus separated from 
the filtrate a great quanity of oxalates of elements civing absorption 
spectra, while the residue on the filter contains, besides didymium, no 
oxalates giving absorption spectra. Let us call the residue on the filter 
Y, and the precipitate from the filtrate Z. The first contains, besides 
cerium and a little didymium, a number of oxides of the yttrium 
group without absorption spectra ; the precipitate E, all the elements 
yielding absorption spectra, besides traces of didymium, which, how- 
ever, may be absent. Y and E contain a series of new elements, 
which may be traced by the recrystallization and fractional precipita- 
tion of some kilogrammes of these fractions, and amount to 20 to 30 
per cent. of the mixture. Work on a very large quantity of these 
fractions (about 30 kilogrammes) is now in hand, and I would ask that 
this investigation should be left to me, 





Schottlander has published some exhaustive work with regard to the 

separation of cerium, lanthanum and didymium. He states that the 
separation of cerium from lanthanum and didymium is best effected by 
Auer’s method. I cannot confirm this, as I found Popp’s system to ex- 
cel it in simplicity and certainty. The neutral solution of the mixed 
chlorides is largely diluted, and sodium acetate and sodium hypochlor- 
ite added. As the cerium dioxide separates, the free acid must be neu- 
tralized. In this manner it is easy to obtain all the cerium. The sep- 
aration of didymium and lanthanum is best carried out by Frerich’s 
(Deutsch. Chem. Ges., Ber. VII., p. 798) or Auer’s (Monatsh. Chemie, 
IV., p. 680; V., p. 508) method. It would seem that, in all reported 
analyses of monazite, everything soluble in alkaline carbonates has 
been taken as thoria; everything not precipitated by potassium sul- 
phate, as yttrium and erbium oxides, and the residue stated as oxides 
of the cerium group. 
A large number of minerals, of which, until recently, few collections 
boasted specimens, are now found on the market in considerable quan- 
tities. For instance, I have in hand a quantity of auerlite—a mineral 
discovered by Hidden and Mackintosh. I believe it is a very pure 
orangite, as the proportion of phosphoric acid is not constant. Very 
large quantities of tscheffkinite lately came on the market from Vir- 
ginia. This is a mineral of very complex composition, containing ti- 
tanates of the rare earths. Gummite, containing thorium, is said to be 
found in Carolina ; but, as far as I am aware, it is only obtained in 
Texas. Uranite containing thorium (and helium) is brought from Con- 
necticut, and has recently been found in Bohemia very rich in thoria. 
Gadolinite is not in demand, and is very cheap. Yttrialite,with 8 to 10 
per cent. of thoria, is obtainable in considerable quantities ; and fer- 
gusonite, containing 3 per cent. of thoria, comes to the market in very 
large amounts. 

Though sufficient to meet the demand, the quantity of thoria pro- 
duced is still relatively small. Since thorite has again entered into com- 
merce, very few firms work up monazite, and the price of it has stead- 
ily declined. The cargoes of monazite mentioned by E. Glinzer, which 
arrived at Hamburg, were for Vienna. All the Welsbach Companies 
procure their fluid from the Vienna firm for £5 per kilogramme nomi- 
nally, and an additional payment of £2 per kilogramme until lately. 
The fluid (which is a nitric acid solution of the oxides) contains 280 gram- 
mes of nitrate per kilogramme, which is sufficient for 250 mantles. One 
kilogramme of the nitrate costs the Companies therefore £22 10s. to £25, 
while in the open market pure thorium nitrate still costs £27 10s. to £30 
per kilogramme. One kilogramme of the nitrate will produce 900 to 
1,000 mantles ; so the cost for material is about 7d., and the totai cost 
about 10d. per mantle. 

The stoutness of the threads and the size of the mesh in proportion to 
the mantles, is important in the manufacture of the latter. In good 
specimens, the thread is 0.2 mm. (0.0079 inch) in thickness, and it 
should be of absolutely pure cotton, as free from ash as possible. Man- 
tles which come on the market at a price of about 1d. are quite unsuit- 
able for use. Their content of ash is far too great, and filaments puri- 
fied with hydrochloric and hydrofluoric acids cannot be made at the 
price. For really durable mantles, fulfilling the highest claims, a thor- 
ough preliminary purification of the filament is indispensable. Abso- 
lutely pure thorium nitrate occurs in commerce, and may be mixed with 
one-fourth to one-fifth of terbium and yttrium nitrates, and applied as 
a 30 per cent. solution. For a greenish light, an addition of 5 per cent. 
of erbium nitrate is necessary ; for a yellow light, lanthanum nitrate. 
Moreover, the kind of burner has a considerable influence. The original 
Welsbach burners are, perhaps, the most unfavorable to the light. 
The mantle only is far superior to all others. The Welbach burner 
gives, with good gas, a flame only partially luminous if the chimney 
is removed. Many burners considerably raise the efficiency of the 
Welsbach mantle. It is only a technical question how to increase the 
intensity of the development of heat sufficiently for the employment of 
the cheaper oxides allied to zirconia for incandescent lighting. 








Gas Washer and Scrubber. 
eae SSC 

United States Letters Patent (No. 551,694), dated December 17, 1895, 
have been granted to Frank L. Slocum, of Pittsburgh, Pa., assignor of 
one-half to James Gardiner, Jr., for improvements in gas washers and 
scrubbers. Using the words of the specification : . 

My invention relates to apparatus for scrubbing gases, and, as it 
might be termed, to apparatus for “washing,” ‘‘ purifying” and 
‘‘eondensing” gases or vapors, the invention relating to certain im- 
provements in the gas scrubber having a series of perforated plates or 
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disks which revolve in absorbent liquid, and through the upper part 
of which the gas passes in a substantially horizontal course, and also 
to certain improvements in the general class of scrubbers set forth in 
Letters Patent to Kirkham et al., No. 206,736, dated August 6, 1878. 
In the first class of rotary gas scrubbers two difficulties have been 
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encountered, one the proper sealing or closing of the space between the 
rotary portions of the scrubber and the inclosing case and where the 
gas passes through the same, so as to prevent a current of gases passing 
around the plates without coming in contact with the absorbent liquid, 
it being found that the gases will naturally seek such an outlet. An- 
other difficulty in the class of scrubbers shown in said patent No. 206,- 
736 is in the friction between the surfaces necessarily bearing on each 
other to prevent the passage of the gases between such surfaces, such 
as the friction of the rings against the faces of the partitions which 
divide the scrubber into the different compartments through which the 
gas is caused to flow outwardly or radially between the series of plates. 
It was necessary to hold these plates together, and it was also neces- 
sary to make a substantially tight joint between the partitions and the 
bosses or rings confining the lower edges of the cluster of plates. This 
requirement led to the creation of such an amount of friction that con- 
siderable.power was required to rotate or operate the scrubber, and in 
the end the sets of disks were often loosened from the central shaft, and 
instead of rotating on said shaft would simply rest thereon and would 
quickly cut the shaft out and render the scrubber inoperative. 

One of the objects of the present invention. is to improve this class of 
rotary scrubbers so as to overcome this difficulty. 
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Another object of the present invention is to improve the method of 
applying the power so as to prevent leakage of the gas, as there are no 
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moving parts having journals through which the gases could escape. 

The particular points of the invention desired to be covered will be 
hereinafter set forth and claimed. 

To enable others skilled in the art to make and use my invention, I 
will describe the same more fully, referring to the accompanying 
drawings, in which Fig. 1 is a longitudinal central section of a gas 
scrubber of the general class referred to in said patent, and Fig. 2 isa 
sectional view on the line 2 2, Fig. 1. Fig. 3 is a longitudinal section 
of a gas scrubber formed of a series of perforated plates or disks, and 
Fig. 4 is a sectional view on the line 4 4, Fig. 3, the perforations 
through the disk being indicated at different points, and it being under- 
stood that the disk is perforated throughout. Like letters and figures 
of reference indicate like parts in each view. 

I will first describe the invention in connection with the class of 
scrubbers referred to in said patent, in which the gases are required to 
pass to the central portion of the scrubber around the central shaft or 
hub, and thence in a zigzag course outwardly or radially through a 
series of plates and back to the eentral portion, this course being fol- 
lowed throughout the scrubber, and the gas being purified by being 
brought into contact with the liquids held between the plates which 
are immersed in the lower part of the scrubber in the absorbent liquid 
and carry the same up so that the gases in passing between the plates 
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are necessarily brought in contact therewith, and the ammonia or 
other materials to be absorbed are taken up by the liquids while the 
gases are condensed and cooled by contact with the same. 

The object of the present invention, so far as it relates to the con- 
struction above indicated, is to provide a gas scrubber of that. con- 
struction in which the necessity of the partitions between each cluster 
of plates is overcome, and in which there are no such frictional faces 
between such partitions and the bosses confining the lower ends of the 
plates, and therefore in which such frictional action is entirely done 
away with. To these ends I employ a case A having a gas inlet a and 
a gas outlet b, and I mount in the same the central shaft C, the method 
of mounting the same being hereinafter described. Upon that shaft I 
secure at intervals the end plates of each series or cluster of plates, 
mounting each set or series directly upon the shaft, and clamping the 
whole together as illustrated in Fig. 1—that is to say, taking, for ex- 
ample, the first cluster of plates, near the entrance a, upon the shaft is 
a collar c, which can either form part thereof or be secured thereupon, 
and one of the supporting plates d is placed against that collar, said 
plate d resting directly upon the shaft C and against the collar d', and 
being confined by another collar e’. 

Suitable engraving devices between the shaft and the supporting 
plaies and collars, and between the supporting plates and collars 
themselves, so as to secure them rigidly together, may be employed, so 
that the whole body is held rigidly to place. Between the said support- 
ing plates e and d are secured the series of disks f, which are clamped 
between the supporting plates ed by the bolts g, which are arranged 
at suitable intervals, and so secure the disks between the supporting 
plates. These disks may be made of sheet or plate metal, of suitable 
thickness, and are held apart a distance of about one-eighth of an inch 
by means of the slight projections formed in the plates by blows at 
intervals thereon, forming indentations on one side and slight projec- 
tions on the other. 

It will be seen that the plates d have the openings h formed therein 
just above the collars c d', and that the disks f do not extend down to 
the collars, the space or chamber h' being left between the two. 

It will also be seen that the outer edge i of the supporting plate d fits 
closely to the inner face k of the casing that is in the upper part there- 
of, so that the gas cannot escape around the upper end of the plate d, 
and therefore will flow down to the openings h into the chamber h', 
and will then rise between the disks f to the outer end thereof, entering 
the chamber h’. The plates are arranged in clusters around the shaft, 
spaces being left between the plate e and the plate d of the next cluster, 
so as to form a downtake passage or chamber h’, through which the 
gases will flow downwardly to the opening h leading into the space 
h' at the base of the next cluster. The chamber h* may be filled with 
a series of disks, if desired, but that is not considered the preferable 
construction. The plate e is formed imperforate at the lower end, so as 
to form the confining wall for the chamber h', but it does not extend 
out to the face k of the outer wall or casing, so that the gases can flow 
around the outer end of said plate e, and thence inwardly through the 
chamber h’ into the chamber h' of the next cluster 2. The course of 
the gases is thus arranged through each cluster entering the chamber 
h' through the openings h in the plates d and passing outwardly be- 
tween the disks f into the chamber h’, and thence inwardly through 
the chamber h’ to the next cluster of plates or disks. In order to mount 
these clusters upon the shaft, I employ the same construction above 
referred to, each supporting plate d e resting upon the central shaft 
and being clamped between the collars d' e', the collars d' correspond- 
ing in width to the cluster of disks f, while the collars e' correspond in 
width to the spaces h®, the whole being clamped firmly upon the shaft 
C and held in place by the outer collars c and by suitable nuts c*. [ 
also find it desirable, though not necessary, to carry one or more bolts 
throughout the entire cluster of plates, as shown by /, a long bolt pass- 
ing through each cluster and having sleeves or collars /' fitting around 
the same in the spaces h*. In this way the entire mass of plates is 
properly clamped together, not only at the center, but at the outer ends 
thereof. I am thus enabled to provide a rigid mass of plates securely 
clamped together and having no frictional contact with any surface, 
and yet obtain the same results as found in the ordinary washers, such 
as shown in the patent above referred to. 

It will be seen, of course, that for the purposes of practicing the in- 


vention in the way above described, it is necessary to provide a practi- | 


cally gas-tight joint between the series of plates d and the upper part 
of the washer through which the gas passes, and this applies as well to 
the class of washers formed of a series of perforated plates or disks as 
in connection with the washer just above described. For this purpose 





the plates and the body of the casing, so that the plates may be brought 
in such close proximity with the walls of the casing that a water-film 
joint may always be maintained between the plates and casing. This 
is accomplished in the following way: As shown in Figs. 2 and 4 the 
upper part of the casing A (which casing can be divided into any num- 
ber of sections desired) is turned accurately from a point at the line of 
the central shaft C throughout the entire upper portion thereof, this 
being done by suitable machinery so as to bring the same accurately to 
the desired size and curve for the face k thereof. The lower part of the 
casing A, which is filled with the absorbent liquid, is not turned to such 
face, but leaves space for the flow of the liquid around the ends of the 
plates, a depression k' being formed around that portion of the case, 
and the lower part of the casing being divided into a series of compart- 
ments by the partitions k*. The outer edges of the plates which are to 
form the joints with the casing are also accurately turned to the proper 
size after they are mounted upon the central shaft, so as to bring them 
to the exact size required—that is, to such size as will enable the plates 
to fit so close to the face k that a film of water or other absorbent liquid 
will always be maintained between the edge i of the plates and the 
inner face k of the casing. Practice shows that this joint, while not 
that of actual contact and friction, can be made so close that the 
water carried up by the edges of the plates will always maintain a film 
or water joint between the plates and the face & of the casing, so that 
the gases cannot pass around the same. It is evident, however, that 
in the erection of the machine it will be practically impossible to bring 
the parts into that exact position, and to enable this to be accomplished. 
instead of making the bearings m for the shaft C rigid with the casing, 
lform the same adjustable therein, so that after the closing of the 
casing the shaft can be raised and bring the edges of the plates into the 
exact position proper for maintaining the joint between the edges 7 
thereof and the face k. This is shown in the drawings, Figs. 1 and 3, 
in which the bearing-block m is secured to the end wall A' of the cas- 
ing by the flanges m' through which bolts pass, the casing having the 
shoulder n below the seat n' on the flange m' of the bearing, and 
through said shoulder n the set-screw n’ extending so as to bear against 
the flange of the bearing m and provide for the accurate adjustment of 
the same. 

Suitable metal or packed joints may be employed between the casing 
and flange m' of the bearing so as to prevent leakage of the gas. The 
bearings m are also made closed and gas-tight so that there can be 
no leakage through the bearings, this being preferred, and the power 
being applied to rotate the shaft Cin another way so as to overcome 
the necessity of stuffing-boxes and the necessity of such tight packing 
for the shaft as would create friction in the rotation of the same. 

The bearings m may contain suitable brasses or bearing blocks m?, 
and the oil may be fed thereto through the oiling cup m’. 

After the casing has been closed around the shaft, and when the ma- 
chine is ready to be put in operation, the shaft is accurately adjusted 
within the casing by the loosening of the bolts connecting the bearings 
to the casing, and the adjustment of such bearings through the set 
screws n’*, so as to form such exceedingly close joint between the plates 
and the inner face & of the casing, the shaft being raised and ad- 
justed to give this result. 

It is evident that another source of leakage of the gas from these ro- 
tary scrubbers is found in the driving of the main shaft thereof through 
the stuffing boxes just above aluded to, and also that it is easier to 
maintain a water-tight joint than a gas-tight joint, and for that purpose 
I have arranged to drive the central shaft C in the following way : 
Upon the same I place the gear wheel p, which meshes with the gear 
wheel p' upon the shaft p’, which shaft extends through the stuffing 
box p* in one of the end plates A' and below the water line of the serub- 
ber. The shaft p’ is mounted in suitable bearings r formed in the frame 
R, which is secured to the foundation B of the machine and within 
which frame R is the worm wheel s which is secured to the shaft p’, 
said worm wheel being driven by the worm s' mounted in the frame B, 
while to the shaft carrying said worm power can be applied by any suit- 
able means, either directly by the engine or by connections from any 
other suitable source of power. In this way, even in a large scrubber, 
it is found that the same can be driven at the expenditure of practically 
no power, the different plates clamped upon the main shaft being ar- 





ranged to practically balance each other, and said shaft being mounted 
in the bearings generating little or no friction, and the power being ap- 
| plied to the same through a jomt which does not require to be more 
tian usually tight, while the outer edges of the plates form close joints 
| with the inner face of the casing but do not actually contact therewith, 
and there is practically no friction in the rotation of theseries of plates. 


I provide an accurately turned closed joint between the outer e ges of | The water or other liquid can be fed to the casing in any suitable way 
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by suitable goose neck or other like pipes and carried away from the 
same in the same way. 

In the scrubber, formed of a series of perforated plates or disks, I 
generally prefer to separate the lower part of the casing into a series of 
chambers by the vertical partition plates ¢t, and at the bases of the 
chambers so formed are pockets t' to receive any tar or like condens- 
able matters which can be conducted from the same through the 
pipes #. 

In the operation of scrubbers of the construction shown in Figs. 1 
and 2, gas enters through the port a, and flowing down, enters through 
the openings h into the chamber h' and rises between the plates or disks 
f into the chamber h®. The plates are rotating within the liquid con- 
tained in the bottom part of the casing, and as they rotate their surfaces 
are coated with the water or other absorbent liquid, and it is evident 
that the gases passing up between these plates are brought into contact 
with the same which is flowing downwardly over the plates as soon as 
they rise from the body of the liquid, and it is therefore evident that the 
gases must be brought into contact with the absorbent liquid, and that 
the liquid will act to absorb from the same the ammonia, benzol or other 
vapor desired to be recovered. This operation will continue between 
each set or cluster of plates, and by the time the gases reach the other 
end of the apparatus and flow through the discharge pipe 6 practically 
all of the ammonia or other materials desired to be recovered will be 
absorbed therefrom, and at the same time any other condensable mat- 
ters, such as tar, found in the illuminating gas, will be deposited by the 
gases and collect in the bottom part of the apparatus. The seal or joint 
between the plates d and the inner face k of the casing will be main- 
tained in the manner above described by the film of water on account 
of the close meeting of the edges 7 of said plates with said casing, yet as 
there is not an actual contact there will be no friction between such 
parts. : 

In the operation of the apparatus shown in Figs. 3 and 4, the several 
plates are placed close to each other, and are perforated with numerous 
small holes, such as shown in Fig. 4, these holes being made in one 
plate opposite the solid portions of the adjoining plate, and these open- 
ings being made in the one plate opposite the blank spaces in the ad- 
joining plate, and as the plates pass down into the liquid the liquid is 
taken up thereby and held in these small openings or perforations, so 
that as the gas strikes against the same it will be brought in contact 
with the liquid and will be compelled to force the liquid out of the per- 
forations in many cases, and the gases will in this way be compelled to 
pass through each plate and strike against the adjoining plate in their 
course from the entrance to thedelivery end of the apparatus, while the 
liquid so forecd out of the perforations will be sprayed in such way as 
to to descend between the plates and act as a water spray to further ab- 
sorb the desired vapors from the gases. The joints 7 of all the different 
plates against the face k of the casing in the gas space thereof will be 
maintained in the manner above described. 

What I claim as my invention and desire to secure by Letters 
Patent is : 

1. In gas washing or scrubbing apparatus, the combination of an in- 
closing case having inlet and outlet ports, a horizontal rotary shaft 
mounted therein, and a series of plates secured to that shaft within the 
casing and held sufficiently close to the inner face of the casing to form 
a film joint between the said plates and the inner face of the casing, 
substantially as set forth. 

2. In gas washing or scrubbing apparatus, the combination of an in- 
closing case having inlet and outlet ports, a horizontal rotary shaft 
mounted therein, a series of plates secured to said shaft within the cas- 
ing and held sufficiently close to the inner face of the casing to form a 
film joint between the said plates and the inner face of the casing, and 
bearings for said horizontal shaft made separate from the casing and 
adjustable thareon, substantially as set forth. 

3. In gas washing and scrubbing apparatus, the combination of an 
inclosing case, a horizontal shaft mounted therein and carrying a series 
of plates or disks, said plates or disks being supported sufficiently close 
to the inner face of the case to form a film joint therewith, bearings 
formed separate from and secured to the end plates, said bearings hav. 
ing flanges and the end plates having seats for said flanges and 
shoulders below the flanges through which set screws extend to engage 
with the flanges, substantially as and for the purposes set forth. x 

4. In gas washing or scrubbing apparatus, the combination of a case 
having inlet and outlet ports, a cental shaft, supporting plates rigidly 
secured thereto and supporting a cluster of annular discs, one of said 
supporting plates fitting closely to the inner face of the outer casing 
and having openings close to the central shaft, and the other of said 
plates extending up to the upper ends of the cluster of disks confined 





between the two supporting plates, substantially as and for the purposes 
set forth. 

5. In gas washing or scrubbing apparatus, uhe combination of a case 
having inlet and outlet ports, a central shaft, a series of clusters each 
formed of two supporting plates rigidly secured to the shaft and sup- 
porting a series of annular plates or disks, one of said supporting plates 
fitting closely to the inner face of the outer casing and having openings 
close to the central shaft, and the other of said plates extending up to 
the upper ends of the cluster of disks confined between the two 
supporting plates, said clusters being separated from each other so 
as to leave spaces for the passage of the gas, substantially as and for 
the purposes set forth. 

6. In gas washing or scrubbing apparatus, the combination of the 
casing having inlet and outlet purts, the central shaft mounted therein, 
the supporting plates ed rigidly secured to the said shaft and supporting 
a cluster of annular disks confined between the same, the plate d hav- 
ing the openings h and the cluster of disks being supported some dis- 
tance above such openings so as to form the central chamber h' an | 
said disks extending toward but not contacting with the outer casing so 
as to form the chamber h*, substantially as and for the purposes set 
forth. 








On the Alleged Escape of Carbonic Oxide and Uncon- 
sumed Carbon from Coal Gas Flames. 
SRE OR 
By Lewis T. WRIGHT.! 

In years gone by, a very popular charge brought against coal gas 
lighting was the océurrence of certain oxidized sulphur compounds 
among its normal combustion products ; but it has been left to quite 
recent times to discover in those products the toxic carbonic oxide, of 
which a very trifling amount would render the air we breathe positively 
dangerous, since its effects are cumulative in destroying the oxygen ab- 
sorbing capacity of the blood—a property upon which the animal econ- 
omy depends. There also appears in certain quarters to be some ten- 
dency to revive an old scare of the passage of this deleterious compound 
through the iron of heating stoves and their flues. This latter danger 
was much more felt in those countries where the iron stove with char- 
coal and coke as fuel is more popular than our open coal grate, and 
became the subject of serious inquiries, resulting in the conclusion that 
carbonic oxide did actually pass through cast and wrought iron, but 
only when these were heated to redness. As the gas stoves in use do 
not commonly become red hot, either in their iron bodies or their flues, 
the danger of the contamination of the air of our apartments by these 
is not to be apprehended, even if the products of combustion of the 
gas consumed in them did normally contain carbonic oxide. There 
is also the efficient practical test of time and use, which abundantly 
proves that coal gas can be consumed in dwelling rooms without giving 
rise to any evil effects. In spite of this general and proved immunity 
from the toxic effects of imperfect combustion of coal gas, we are all 
aware that, under certain circumstances, the atmospheric gas flame will 
—if it light back, for instance, or if it be placed so as to be unable to ob- 
tain sufficient air—give products of incomplete combustion. But these 
circumstances are abnormal and can be avoided ; and, further, should 
they arise, the evil smell of the imperfectly consumed gas would give 
immediate warning. 

The publication by M. Gréhant of the results of some investigations 
showing that the products of combustion of the Auer burner contained 
carbonic oxide, caused some excitement among our Continental neigh- 
bors, especially as he stated that the products of combustion of lighting 
gas should be avoided, more particularly those emitted by the Auer 
burner. This was a very serious statement, coming from a chemist 
whose work on the detection of carbonic oxide in the blood was well 
known, and it could not be allowed to pass without criticism. Profs. 
Renk and Boshard carried out elaborate investigations, and were not 
able to detect the presence of the deleterious impurity among the pro- 
ducts of combustion from the Auer burner ; and Dr. Bunte, in June of 
this year, in an otherwise valuable memoir, since it relates to other 
matters, such as the durability of mantles, etc., found that, with copper 
oxide, the indications of imperfect combustion were so slight as to be 
within: the limits of experimental error. The gas burners’ tested by 
Bunte were the Welsbach, Argand and flat flame. M. Gréhant had, in 
the meanwhile, so modified his statement as to say in a later paper that 
the use of the Auer (Welsbach) mantle is unattended with any ddnger 
of poisoning by carbonic oxide; and this incident of the supposed dan- 
ger to health attending the use of incandescent gas burners may now 
be considered as closed. : 








1. London Journal, Nov. 19, 9%. 
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In a paper read by Professor Vivian B. Lewes before the Chemical 
Society, it is stated that from the tip of a flame (the class of flame is not 
mentioned) there escaped unburnt 0.39 per cent. of saturated hydrocar- 
bons and 1,18 per cent. of carbonic oxide. It is an exceedingly difficult 
matter to collect for analysis the gases from any part of a flame or its 
immediate neighborhood so as to enable one to state with certainty that 
they represent the gases that would be present at that particular point 
if the suction tube were not there in operation. Landolt, in his classi- 
cal investigation, ‘‘ Ueber die chemischen Vorgiinge in der Flamme des 
Leuchtgases,” made at the suggestion of Professor Bunsen in the lat- 
ter’s laboratory, analyzed the gases collected at various parts of a rat- 
tail flame about 100 mm. in height. He placed the fine suction tube 
used for the collection of the samples vertically in the axis of the flame, 
and found that the small amount of suction required to draw the gases 
through the apparatus reduced the length of the flame about 10 mm.; 
and he was not able to continue his investigationson the composition of 
the flame gases beyond a height of 50 mm. above the bottom of the 
flame, on account of the obstinate obstruction formed by the free car- 
bon. He found that a fine wire passing through the suction tube used 
for clearing it of this deposit, caused an inconvenient deformation 
of that flame. It is probable that the gases escaping from the tip of the 
flame in the experiment cited by Professor Lewes were really drawn 
from an integral part of the flame before the combustion was complete, 
and do not represent the gases escaping from it. 

The experiments made by Mr. W. Thomson, and described by him to 
the British Association in 1890, on the gases escaping unconsumed from 
various burners, both l.ghting and heating, are of a very circumstan- 
tial character, and would indicate that combustion was not, in the cases 
under investigation, so complete as might be desired. He adopted the 
method of drawing them, after removal of the carbonic acid and water, 
over heated copper oxide, and determining the further amounts of car- 
bonic acid and water formed by the complete oxidation of the combus- 
tion gases. This method, unless by blank experiments it be found that 
the atmosphere, quite apart from the gas flames experimented upon, is 
free from carbon containing compounds other than carbonic acid, is 
somewhat uncertain, as, where there are gaS pipes and connections, it 
might happen that there would be some slight escape of coal gas into 
the atmosphere, quite independent of the flames employed ; and this 
would be classed as coal gas escaping from the burners unconsumed. 
In Mr. Thomson’s experiments, no attempt was made to show in what 
form the (in certain cases) very important quantities of unconsumed 
gas existed ; and it would not therefore be correct to classify his trials 
among those that have shown carbonic oxide as an ordinary constituent 
of the gases leaving coal gas flames. He merely proved that, in some 
of the cases studied, there were important quantities of carbon and hy- 
drogen, not oxidized to carbonic acid and water, escaping from gas 
stove burners. The following is a recapitulation of his results: 


Carbon and Hydrogen Escaping Unconsumed per 100 Parts of Car- 
bon Completely Burned. 


Carbon. Hydrogen. 

Petroleum lamp not burning at the full......... ~~ — 
Do. with flame turned full on .................. 1.204 0.309 
Te SEP ee ronan te PSE U EE Here ae — 0.025 
MP UG es cia cee b eye be debe hth eke Cates te eebueees 0.011 0.254 
Bray burner, consuming 4 cubic feet per hour... 1.112 0.095 
EP OMENNGNE WOMSIIIN 65k o's Sos oc heen desc da behees ce 1.500 0.379 
Marsh-Greenall’s heating stove, burning 5.62 

CUE UNG NP ai iis ak 8s CG 1.260 0.300 
Do., burning 5.74 cubic feet per hour........... 3.760 1.180 
Do., burning 7.10 cubic feet per hour........... 9.740 1.210 
Thomas Fletcher’s heating stove, with eight Bun- 

Oe SO Eg Oe ele aa a Pe se aa 4.330 2.460 
Do., burning 6.81 cubic feet per hour .......... 6.630 2.000 
Do., with 20 Bunsen burners, with asbestos and 

fireclay back, consuming 8.14 cubic feet per hour 13.890 1.170 


ng METEOR ENTEIET LE PIPER TEE EES eee 20.000 


The amount of unconsumed carbon found in the one case of the Ar- 
gand burner is too small to form the basis of a definite conclusion. It 
was represented by an increase of weight determined in a chloride of 
calcium weighing tube of about 0.004 grain. The quantities of imper- 
fectly consumed carbon escaping from the heating burners used in the 
various stoves examined by him are far from being unimportant, even 
if no portion of it existed as carbonic oxide. That so much as 20 parts 
of carbon per 100 parts completely burned should escape from any gas 
burner is almost incredible, and is quite opposed to the writer’s experi- 
ence. It is curious that the Argand burner, which is of a class that, 
under abnormal conditions—viz., when turned on too full—gives large 








quantities of unconsumed gas, is precisely the burner that, under nor- 
mal circumstances, has been shown by those investigators, like Gréhant 
and Thomson, who have found important quantities of unconsumed 
gas escaping from other burners, to be the one freest from suspicion. 

The inquiry carried out in the Lancet laboratory, by a special An- 
alytical and Sanitary Commission, on the products of combustion from 
Welsbach, Argand and Bray burners, gave a distinctly negative result 
as regards the occurrence of carbonic oxide and acetylene in the com- 
bustion products from the two former, and but a very doubtful indica- 
tion of their presence in those from the Bray burner. The experiments 
were conducted under severe conditions, for the burners were placed in 
a ‘‘small chamber 3 feet 1 inch by 3 feet 1 inch by 2 feet 4 inch (with 
no provision for any appreciable ventilation or outlet for the gases) for 
8 hours, during the whole of which time the air taken from above the 
burners was aspirated first over potash and soda lime to remove car- 
bonic acid and sulphur compounds, then through sulphuric acid to re- 
move ammonia, and finally through a dilute solution of blood.” Only 
in the case of the Bray burner was there the slightest indication of car- 
bonic oxide. Nor could acetylene be detected in the case of the Wels- 
bach and Argand burners, and the indication given by the silver nitrate 
test on the products from the Bray burner was at the best ‘‘ doubtful.” 
The result of the inquiry was thus entirely satisfactory in dispelling 
any fears as to the occurrence of the poisonous gases, carbonic oxide and 
acetylene in the combustion products from such burners. The blood 
test applied for the former compound is positive, as it depends upon cer- 
tain changes in the character of the blood as revealed by the spectro- 
scope—changes which are only caused by carbonic oxide; and it is 
capable of confirmation by the after-expulsion of this gasfrom the blood 
in which it has been collected, and its examination by other reagents 
that would give further proof of its presence. 

The writer has on two different occasions sought for, and endeavored 
to find, traces of unconsumed gas escaping from the normal flames of 
ordinary gas burners, both lighting and non-luminous. The atmos- 
phere of an imperfectly ventilated apartment, where there is much gas 
being consumed, is unpleasant ; but it does not follow that there is on 
that account unconsumed gasleaving the flames. On the occasion of 
fitting up the large show room of gas appliances installed by the Gas 
Committee of the Nottingham Corporation, he tested a considerable 
number of cooking burners, in order to ascertain whether, in their nor- 
mal condition, there would be any traces of unconsumed gas leaving 
their flames, and he invariably obtained a negative result. The writer 
has always contended that it is necessary, wherever possible, to arrange 
gas flames in such a manner that the products of combustion should dis- 
charge themselves directly into the outside air, not because such gas 
flames imperfectly consume the gas, but on general considerations of 
comfort; and it was for this reason that he provided a system of flues 
whereby every gas stove or gas fire, etc., which was on exhibition, and 
which would from time to time be shown in action, was attached to a 
flue, wherein was always maintained a constant draught discharging 
itself into the outer air. 

The burners were tested in the following manner : They were placed 
in a small room, the air of which was tested in order to ascertain that 
there were not present any carbon compounds (escaping coal gas) that 
would give the reaction sought for. A tube was placed over the flames 
(but so as not to touch them), and the products of combustion, mixed 
probably with some air, were drawn through vessels containing cotton 
wool, to remove dust, organic matter, etc., and then through a column 
of soda lime, to remove the carbonic acid. The gases so purified were 
afterwards passed over copper oxide that had been prepared in situ by 
the oxidation of fine copper wire, and then through bulbs containing 
lime water. The results were in all cases negative, and not the slight- 
est trace of carbonic acid formed by the oxidation of carbonic oxide or 
other products of unconsumed coal gas could be detected. 

On another occasion, on discovering the faci:ity with which the inner 
or primary flame of the atmospheric (or Bunsen) flame could be separ- 
ated from the outer cone or secondary flame, and, when so separated, 
the ready extinguishability of the flame, which then is represented by 
partially consumed gases containing as much as 11} per cent. of car- 
bonic oxide, it appeared to the writer that there might be danger from a 
too large pre-admixture of air to the Bunsen flame (approaching the 
mixture when the flame might strike back). Therefore his previous ex- 
periments with large Bunsen flames were repeated in this condition of 
maximum air supply, and again with negative results. 

Coal gas has now been used in enormous quantities for a number of 
years, and in badly ventilated rooms and workshops, and there have 
been no cases of poisoning from the unconsumed gas leaving the burn- 
ers. The action of carbonic oxide on the blood is distinct, as it forms a 
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compound with the hemoglobin, and can even drive out the oxygen | 
from the oxy-hemoglobin, forming the carbon monoxide hemoglobin 
compound from which the carbonic oxide cannot be afterwards dis- 

placed by oxygen. It is in the highest degree improbable that, if there 
were any such imperfect combustion from lighting burners as has been 
suggested by the analytical results of the various observers mentioned, 
considering their great variety, and that many of them are sufficiently 
bad, the fact would have only been recently discovered, for, in the ear- 
lier years of gas lighting, there were critics quite as well informed and 
quite as willing to discover defects and imperfections in the popular 
illuminant as there are to-day. 

The weight of scientific and practical evidence is entirely against the 
view that carbonic oxide escapes from the flames used for lighting. It 
is possible to conceive a variety of circumstances in which the burners 
employed in heating are unable, by lighting back, or by being confined 
in a flue or chimney of too small capacity, to procure the quantity of 
air requisite for thenormal combustion of the gas passing through them; 
but given a free air supply, the worst burner seems to have no difficulty 
in completing the combustion of the gas. Before accepting any evi- 
dence based on analytical methods, it will be necessary to show that 
these are above reproach ; andin cases where the products of imperfect 
combustion are found in but very minute quantities, it will be more 
satisfactory to prove, by blank experiments, that such minute quantities 
would not be found if the suspected flames were absent. In any case, 
the writer does not believe that an instance of imperfect combustion has 
ever been substantiated against lighting burners, nor even against 
heating burners of good class when employed under their normal work- 
ing conditions. 








Shrinkage of Cast Iron and Molecular Structure. 
ee 


By JacosB Resss.' 


A bar of iron is not a continuous body. It may be physically divid- 
ed. - The end of physical division is the molecule. Molecules may be 
further divided by chemical action. The end of chemical action is the 
ultimate atom. 

Atoms per se are inert. They derive their energy from the physical 
forces—that is, the static force which is inherent in the atoms and tends 
to draw them together and hold them in a state of rest, and the dynamic 
force which accompanies the atoms and tends to push them out into a 
s‘ate of activity. By virtue of these forces the atoms unite and form 
molecules and the molecules assume a physical structure, in which 
n2ither the atoms in the molecules nor the molecule in the physical 
structure touch each other, nor are they at any time inan absolute 
state of rest. 

When the molecules increase in activity they require more room and 
when their activity is decreased they are drawn closer together. We 
are thus enabled to determine the molecular activity of any body by its 
temperature, fortemperature is a phenomenal measure of molecular 
a :tivity as weight is the measure of matter. 

The atoms of each elementary body unite to form molecules in definite 
numbers called chemical equivalents. The molecule of hydrogen is 
composed of 2 atoms, carbon 12, oxygen 16, sulphur 32, iron 56, silicon 
23, manganese 55 ; the highest being thorium, having 238. The energy 
exerted by the inherent static force varies in different elementary bodies. 
The static force being inherent, its effective force will be inverse to the 
disiance of the particles from each other. Whatever the effective force 

- may be, it is always balanced by an equal amountof the dynamic force ; 
this effective force so balanced is known as the molecular resultant 
force. 

We thus learn that each elementary body possesses a different inher- 
ent static force and consequently a different molecular resultant force, 
and asthe molecular resultant force is the measure of tensile strength, 
it will be seen that every additional degree of an element in a compound 
body will produce a corresponding change in itstensile strength. 

When the molecular resultant force is sufficient to hold the molecules 
in a local relation to each other, the matter will be in the solid state, 
but when the molecular resultant force is reduced below the force of 


molecular activity of any mass of matter is the sum of the molecular 
activity of the elements composing it. 
I have thus endeavored to show that the expansion, coubiaisthani and 
tensile strength are caused by and are phenomenal indications of the 
molecular activity of the metal ; that each elementary body possesses 
and exerts a distinct inherent static force, a distinct molecular resultant 
force and its relative degree of activity ; that increased activity causes 
expansion while decreased activity causes contraction, and both of 
them produce corresponding changes in the tensile strength of the 
metal. 
In the molecule of iron there are 56 atoms, and as the atoms are pre- 
sumed to be of the same shape as the earth, there exists between adjoin- 
ing atoms what are known as chemical pores. Now if these pores are 
empty and the specific gravity of the iron be 7.894, if we inject carbon 
into these chemical pores, while it will increase the molecular resultant 
force, it will also require room and expand the molecule and thus re- 
duce the specific gravity of the metal, and this appears to explain the 
fact that steel, though twice as strong, is lighter than iron. 

As a matter of interest to your readers, I give the effect of carbon on 
the specific gravity of iron : 


Specific gravity of wroughtiron............scesee 7,894 
45 ** steel 0.33 carton aby wn sees Phe 7.871 

A i ples, | habeas aaeey aa By aed 7.867 
2 an CC Tr EN ARES SE WOES KRe® 7.855 
" poke, We Rihana arcana ale Ae oy, 7.852 
an Su x's Res eet nkasakonn ee en 7.848 
eS " mi SSO oes Cary eenuetel 7.847 
ie ” i ee TI Cees s camenne ieee 7.840 
ip Hs YE Capac cee esr ered 7.836 
2 ™ es Oe en? oes Sates Bar Secs 7.823 
a eon ee aon cenctcperet's 7.204 








The Limits of Electric Power Transmission. 


——=— 


By Auton D. ADAMs.! 


In every branch of engineering there is a wide difference between 
the physical possible and the commercially practical, and the electric 
industry has suffered repeatedly from a failure to recognize this fact. 
During the past year much has been written which might leave the 
impression that the electric transmission of power over very consider- 
able distances, up to several hundred miles, is a commercially practi- 
cal undertaking ; and that power from Niagara Falls or the coal fields 
of Pennsylvania can be delivered at the large cities of our Eastern 
States at a good profit to the promoter. 

The electric transmission of power over various distances up to about 
100 miles has been carried out in several cases, but data showing the 
cost per horse power year of power delivered over such distances 
are very scarce. While these long-distance transmissions may form 
attractive experiments, it must be demonstrated that it is possible to 
thus deliver power more cheaply than it can be generated at the point 
of use, before they can become common. The cost of transmitted pow- 
er increases with the distance, and it is obvious that, assuming abso- 
lutely free power at the start, a distance may be chosen great enough 
to consume its entire value in cost of transmission. To make, then, 
the transmissions of power commercially practical, it is necessary that 
the cost of transmission be less than the difference between the value 
of the power at the starting point and its value at the point of delivery. 

As steam power is the one generally available in cities, its cost may 
be fairly taken as that which the total cost of transmitted power must 
not exceed. In the selection of a figure for the cost of steam power in 
cities, it is fair to assume high-class working conditions, as an enter- 
prise for the sale of power on a Jarge scale would naturally procure the 
best equipment. When power is to be transmitted electrically, there 
must be, at the point of delivery, electric motors of the desired capacity, 
and, at the point where power is available, electric generators of 
enough greater capacity to make up for losses in line and motors. 
When very high voltages are employed, it is also necessary to use 





gravity, the molecules gravitate into the fluid state and become mobile, 
and when the molecules and the atoms composing them become so dis- 
tended that their specific gravity is diminished below the specific gravity 
of their surrounding medium, the matter then assumes the gaseous 
state. 

We thus learn that the state of matter, as well as the molecular 
resultant force, is determined by the molecular activity, and that the 
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transformers at the generating and receiving stations, having an aggre- 
gate capacity equal to that of motors and generators. A uniform price 
of $20 per horse power capacity is a low one to assume for generators, 
motors and transformers. A line to connect the apparatus at the gen- 
erating and receiving stations must also be provided, whose cost will 
be determined by the special conditions of each case. 

An average commercial efficiency of 90 per cent. for generators and 
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motors, and of 95 per cent..for transformers, is a fair assumption ; the 
line loss will be determined by the conditions of each case. With these 
efficiencies and no line loss whatever there can be delivered by motors 
.90 x .90, or 81 per cent. of the power supplied to the generators, when 
no transformers are used ; or, with transformers, the motors will de- 
liver .90 x .95 x .95 x .90, or 73 per cent. of. the power supplied to the 
generators, with no allowance for line loss, which will of course lessen 
the efficiencies. A case in which it is necessary to deliver 1,000 horse 
power a distance of 25 miles may be taken as an illustration. It is de- 
sirable to use a pressure of 10,000 volts in this case, for economy of line 
conductor and transformers would commonly be employed to attain 
this voltage. Allowing a loss of 10 per cent. in line, there must be 
1,000 
.90 x .95 x .90 x .95 x .90' 
power, and the generator will deliver 1,520 x .9, or 1,397 horse power. 
The combined capacities of motors and generator are, therefore, 1,000 
+ 1,397, or 2,397 horse power ; adding an equal amount for transform- 
ers, we have a total required capacity of 4,794 horse power, which, at 
$20 per horse power, has a value of $95,880. To transmit 1,000 horse 
power at 10,000 volts 100 miles, at a 10 per cent. loss, requires about 
168,700 pounds of bare copper wire, which, at 12 cents per pound, has 
a value of $20,000. The cost of a fair pole line, and the erection of the 
wire thereon across a country where no special impediments to the 
work exist, would be approximately $400 per mile, making $10,000 for 
25 miles. 
Summing up these amounts, we have: 


supplied to the generator 





or 1,520 horse 


Cost of electrical machinery per delivered horse power........ 
Cost of wire per delivered horse power.................0..0-5 
Cost of pole line per delivered horse power................... 
Electrical instruments and accessories per horse power 


$95.88 
20.00 





Total cost of electrical equipment per horse power 


Allowing 5 per cent. for depreciation and repairs, 3 per cent. for op- 
erating expenses, including care of line, and 10 per cent. for interest 
and dividends, we have a total of 18 per cent. of the original cost 
($126.88)—that is, $22.83 per horse power year for transmission ex- 
penses. 

With well-equipped steam plant, and coal at from $2 to $3 per ton, 
the cost of steam power may be fairly taken at $25 per horse power 
year of 312 10-hour days, and $45 per horse power year of 365 20-hour 
days. The transmission cost of $22.83 per horse power year very nearly 
equals this cost of steam power; so that, under ordinary conditions, 
for 312 10-hour days’ work power must be delivered to the electric gen- 
erators absolutely free to warrant its transmission a distance of 25 miles 
under assumed conditions. 

If power is required for 365 20-hour days, about $20 per horse power 
year may be allowed for the cost of power delivered by motor. As 
shown above, there must be furnished to the generator 1,520 horse 
power when 1,000 horse power is delivered by motor—that is, 1.52 horse 
power furnished for each horse power delivered. 

Applying this fact to the last case, it appears that for nearly contin- 
uous work, which represents the most advantageous condition for the 
transmission of cheap power, the maximum price of power at genera- 
tor for a 25-mile transmission must not reach $20 + 1.52; or $13.33 
per horse power year, as the operating expenses of electrical plant are 
increased by a 20-hour day. 

It is certain that, with absolutely free fuel, steam power cannot be 
generated at less than about $25 per horse power year of 365 20-hour 
days ; so transmitted steam power, from points where fuel is cheap, or 
even free, is out of the question in the above case. 

The cost of water power varies greatly, but it can be procured at 
some points at less than $13.33 per horse power year, and this would 
seem to make the 365 20-hour day transmission commercially practical. 

Were it thought practical to employ generators and motors of the 
necessary voltage, thus avoiding the cost of and losses in transformers, 
the cost of transmission given above could be considerably reduced, 
and it is probable that many water-power transmissions from 5 to 20 
miles can be profitably carried on with such apparatus. 

The above is sufficient to show that the electric transmission of 
power on a commercial basis is limited to much shorter distances than 
is generally supposed. 

If alternating-current generators and motors, to work at 10,000 volts 
or over, can be obtained, or if a number of continuous current gener 
ators and motors are connected in series to attain the desired voltage, 
the cost of and losses in transformers may be avoided, and the limits 
over which transmission is practical considerably extended.. It is 








probable that there are many cases where the transmission of moderate 
amounts of power from 25 to 50 miles is commercially practical with 
the last-named classes of apparatus. 

There are, of course, special cases, as those of mines among the 
mountains, where the cost of steam is excessive, which will warrant a 
much larger transmission cost per horse power than that indicated 
above. 

It is sometimes practical to deliver transmitted electric power directly 
to individual consumers at the receiving station, and thus save the cost 
of additional generators and motors; this operates to extend the dis- 
tance over which transmission can be carried on at a profit. 

When the transmission of power derived from waterfalls is under 
consideration, it should be borne in mind that either calculations must 
be based on the minimum power in the dryest seasons, or else steam 
power must be supplied to make up the deficiency. This last consider- 
ation alone often suffices to render impractical what at first seems a 
promising opportunity for power transmission. 

When the transmission of power from a distance and its distribution 
for general purposes are under consideration, it should be borne in 
mind that reliability is the first great requirement of the majority of 
users. In the early days of electric lighting one of the hardest argu- 
ments for the central station manager to answer was that the lamps 
would and did occasionally go out, in consequence of various accidents 
to the machinery or line. It is interesting to consider the state of af- 
fairs that would exist were a considerable part of New York city de- 
prived of light and power during several hours or a day, while gangs of 
linemen hurried to some point in the central or western part of the 
State to repair the supply line, broken, perhaps, by a heavy storm or 
washout. 

Some of the conditions which combine to render electric service 
from central stations in large cities reliable are duplicate machinery, 
underground wiring, frequent inspection, and the accessibility of cir- 
cuits. These conditions are hard to attain in the electric transmission 
of power for long distances across country, as the interest on duplicate 
machines would be a considerable sum, underground wiring would be 
out of the question because of the expense, and overhead lines across 
country would be damaged by severe storms. 

On the score of reliability alone, it seems doubtful whether any plan 
for the general use of energy transmitted from a great distance would 
be permanently successful, for a substantial coal pile in the cellar 
would be far more assuring to the average householder, especially in 
the winter, than a slender wire exposed for 100 miles or more. 

It is very evident, however, that all plans for the transmission of 
power from great waterfalls, or of power derived from cheap fuel at 
the mines, with a view to competition with steam power produced in 
our large cities, are based on a misapprehension of the facts, and can 
only result in financial disaster, if attempted. The electrical transmis- 
sion of power can certainly be accomplished over very great distances 
when expense is no object, but under usual circumstances it cannot 
compete commercially with that great vehicle of long-distance power 
transmission—an ordinary coal car. 








The Economical Limit of Boiler Pressure for Power Plants. 


eg 


By W. E. Buraess.' 


In connection with the increasing tendency toward higher boiler 
pressures, since the main object is economy in the use of steam in the 
engine, a consideration of the other station losses, as dependent on the 
increase of pressure would seem to offer some advantage. 

Unfortunately there is little, 1f any, reliable data for an investiga- 
tion of this kind and the following is written rather in the hope of ex- 
citing someone who possesses the facilities at hand to experiment than 
for any actual quantitative results that may be obtained. 

As steam pressures are increased the steam consumption per indicated 
horse power per hour is reduced by a quantity which becomes a smaller 
and smaller percentage at each increase of pressure, and some point 
must certainly be reached where the losses incident on the increase of 
pressure in the steam plant considered as a whole must overbalance 
the saving due to the increase of efficiency of the engines and indeed 
turn the scale in the other direction. That is to say, any further in- 
crease of pressure will produce a falling off in the efficiency of the 
plant. 

The chief losses that increase with the increase of pressure used, are 
radiation, leakage in the boilers and pipe system, and lessened boiler 
efficiency ; it is also fairly certain that the efficiency of the auxiliary 
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machinery does not increase with that of the main engines, and indeed 
the losses attendant on this part of the plant are possibly considerably 
greater at the higher pressure than at the lower ones. 

Some few experiments on radiation from steam pipes have from time 
to time been carried out, generally, however, at low boiler pressures, 
and the results are so meager that it is impossible to formulate a law 
from them. At present sufficient evidence has been gathered to more 
or less establish the fact that radiation losses are not exactly propor- 
tional to increases of pressure or of temperature; the curve showing 
losses in steam pipes due to radiation, at different temperatures of 
steam, shows a decided tendency to fall off toa lesser inclination atthe 
higher temperatures. We might suggest here that a complete series of 
experiments on a subject of such importance should certainly have oc 
cupied the attention of someone who is in position to successfully carry 
them out before now, as there is a great lack of experimental informa- 
tion on this matter, especially for high pressures and temperatures. It 
is a comparative easy matter to do this, and the results would be of 
very great interest. 

Leakage and its variation with boiler pressure is still more obscure ; 
the probabilities are, however, that this will increase more rapidly than 
the increase of pressure, both from the original leaks and also because 
of the tendency to form new ones under the higher pressure and tem- 
perature. Several curious instances of this have come to the knowl- 
edge of the writer during trials that he has made from time to time, 
both on water-tube and other types of boilers. In one case a water- 
tube boiler had been built by a well-known firm whose work is beyond 
criticism, although the results in this particular case were not satisfac- 
tory either to the writer or the manufacturers. The boiler was to be 
used for experimental purposes and was built to carry 250 pounds pres 
sure. The guarantee was that at that pressure there should be no ap 
preciable leakage for twenty-four hours under full pressure, with all 
connections blanked and sufficient fire to keep the pressure up. At 150 
pounds pressure there was some leakage, but nothing more than might 
be expected ; at 250 pounds pressure, however, it was necessary to draw 
the fires long before the twenty-four hours had expired, due to the loss 
of water. After carefully overhauling the boiler and re-expanding 
some of the tubes and carefully grinding all faced joints, putting 
everything in perfect condition, a second trial was carried out with an 
almost similar result ; the fires had to be drawn long before the twen- 
ty-four hours had elapsed, owing to the leakage reducing the water 
level. This leakage was invisible to a great extent, and it is quite cer- 
tain that at high pressures steam leaks freely and in such a manner 
that it is quite impossible to detect it without special care. The usual 
method pursued by the writer is to hold a small mirror near the sup- 
posed leak and thus detect it by the condensation of moisture on the 
cold surface of the glass. That these small leaks are not unimportant 
is shown by the fact that in one case a leak from a safety valve, which 
certainly was not excessive, when caught came to the astonishing 
amount of nearly 1 per cent. of the total steam used by the engine. 

The higher boiler pressures have a tendency to start fresh leaks, and 
the probabilities are, therefore, that the leakage of the steam system of 
pipes and boilers is considerably more than directly proportional to the 
pressure increase. In this way the falling off of the radiation loss from 
proportionality is more than made up, and the result of combining the 
two cannot be far from direct proportionality between pressure and loss 

from all the various sources enumerated. 

The subject of reduction of boiler efficiency due to increase of pres- 
sure carried is another matter of serious consideration. In the search 
for information on this point the writer was unable to find anything 
that could be called definite. There are innumerable trials at different 
pressures, showing different evaporations and leakages, both included 
under the head of evaporation, but nothing that could help us in an in- 
vestigation of this kind. Weshould like to putin a plea for experiments 
on these questions also. It would seem a peculiarly easy matter for 
one of the many engineering colleges to try the effect of the various 
steam pressures on their boilers and the results would be of great inter- 
est to all engineers, who lack to a large extent the time and opportunity 
to experiment for themselves. 

Of course, in this connection considerable saving can be made by the 
use of economizers, since the heat in the gases escaping at a higher tem 
perature than necessary for draft purposes can thus be utilized for heat- 
ing the feed water up to a temperaturee as high as 300° F., and it would 
seem that the loss of efficiency of the higher pressure boilers may be 
entirely eliminated by the use of these auxiliary appliances. A further 
study of this problem in connection with their use, and also with the 
use of superheated steam, might disclose some very interesting facts. 


Taking into consideration the fact that the leakage is liable to increase 
at a greater rate than the steam pressure, and also that the radiation 
will probably increase more slowly as the pressure increases, we have 
for the purposes of this article made the assumption that all the losses 
together would most likely increase directly proportionately to the in- 
crease in steam pressure. It is fairly certain that the losses due to 
radiation and leakage vary in central stations from about 5 per cent. of 
the steam used by the engines in the best designed and managed plants 
to as much as 45 per cent. in the worst case known to the writer. It is 
only fair, however, to state that the latter figure included the steam 
used by the pumps and mechanical stoker engine. As we have men- 
tioned above, since the law connecting the losses in the boiler and steam 
pipes due to radiation and leakage with steam pressures has never been 
ascertained, in the absence of any definite information on this matter 
we have made the assumption that these losses are proportional to the 
pressure increase, and it would seem that this is not far from the truth, 
so that the losses would be represented by the straight lines as shown 
on Fig. 1. 

A loss of 5, 10, 15 and 20 per cent. of the steam used by the engine 
has been taken at 150 pounds pressure for the purpose of comparison. 
On the same diagram a curve of total steam consumption has also been 
platted, showing the actual steam used by the engine at the various 
pressures considered. This curve, of course, is of such a nature that it 
gradually tends to the horizontal, so that each increase of steam pres- 
sure gives a less saving in steam than the previous increase. By adding 
these losses at the various boiler pressures to the total steam used by the 
engine per hour (100-horse power has been taken as the most convenient) 
a curve of total water used in the station can be plotted showing 
the total water used per -100-horse power at the various boiler 
pressures considered. It will be seen from this new set of curves that 
the steam used per 100-horse power per hour does not now continually 
decrease with the increased pressures, but owing to the new factor in- 
troduced it first comes toa minimum at some definite boiler pressure 
dependent on the percentage of loss, and then the curve begins to bend 
up again, and the total amount of steam or water used increases. It 
will be seen from the curves that, taking the steam consumption of the 
engine at its best point for each boiler pressure, and consequently a 
differently proportioned engine for each pressure, it would be inadvis- 
able to use a steam pressure (with a 5 per cent. leakage and radiation 
loss at 150 pounds) of more than 190 to 200 pounds pressure. With a 
10 per cent. loss the best boiler pressure would be about 150 to 160 
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pounds ; with a 15 per cent. loss it will be seen that the best boiler pres- 
sure to use would not be more than 125 pounds ; and with a 20 per cent. 
loss the steam pressure at which it would be most economical to work 


it down to 110 pounds. The enginé is taken as triple expansion, con- 





At present, however, we will confine ourselves to the problem in hand. 
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The curves given do not show the effect of loss of boiler efficiency 
due to the increased temperatures of the escaping gases, and this would 
reduce the pressure at which it is economical to run still more. The 
probabilities are that the limit of pressure, when condensing is some- 
where about 180 to 200 pounds, with only the best class of machinery 
installed, all fittings and pipe work first class and in good working con- 
dition. These are considering engine room losses only, and possibly 
somewhat lower pressures than these would be the limit when boiler 
efficiency is taken into account. , 

It is certain that where one or a few large engines are used, and 
where the piping system is simple and short, as in a mill or factory, a 
higher pressure can be more advantageously used than when a number 
of engines are employed with a correspondingly larger and more com- 
plex pipe system. Other considerations, however, come into the latter 
case which completely outweigh the advantage of a few large engines 
in lighting stations, and these are the variable load factors encountered, 
and the necessity of arranging the plant in units such that they can be 
run at practically their point of maximum economy at all times during 
the day, no matter what the load, by shutting down units as they are 
no longer required. 

From what has been said it will be seen that if reliable loss curves 
could be obtained for both steam pipes and boilers at various pressures, 
it would be possible by combination with the engine curve to determine 
the most economical pressure at which to work under any given set of 
conditions. It.is even possible in some existing stations that the auxil- 
iary losses, due to running ata higher pressure, aresufficient to neutral- 
ize the saving due to the earlier cut-off on the main engines. Indeed, 
only a short time ago, the writer, while in the East, was assured by a 
presumably intelligent engineer in charge of quite an extensive steam 
plant, that he had found no saving whatever in fuel by increasing his 
boiler pressure from 80 to 125 pounds, and that he had tried this for 
several weeks at a time with no appreciable saving. From this exper- 
ience he considered himself in a position to assert (and he did it in the 
gravest manner) that he knew that there was no practical saving in 
using high pressure steam at any rate above 100 pounds pressure—‘‘He 
had tried it”—and it did not give the results anticipated. The plant 
was well loaded down and consisted of Corliss engines. The piping 
system was somewhat complex and comparatively old, and there is 
every probability that the station losses increased sufficiently to over- 
balance any saving due to the main engines. 

In conclusion, we can offer this advice to the central station manager 
or engineer: Look well to the auxiliary losses. Everything saved 
there is a clear gain, and hardly anything is more neglected as being 
unimportant. 
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Electric Lighting at Fareham.—The American Gas Light Associa- 
tion.—The Late Mr. Denny Lane. 


The history of electric lighting enterprise at Fareham, a small town 
of some 4,000 or 5,000 inhabitants, is both interesting and instructive. 
About five years ago an electric lighting company was promoted by a 
few gentlemen holding prominent public positions in the town. The 
necessary plant, including poles and overhead wires, was put down, 
and the company secured the public lighting for a period of three 
years, and at the expiration of that time, in 1893, they entered upon a 
second contract. According to the statements of the promoters, they 
undertook the public lighting at a considerable loss, and looked to the 
private business as the source of profit. In connection with this ad- 
mission it should be mentioned that that at the time when the securing 
of the public lighting contract was in hand, a great point was made of 
being able to do it as cheaply as the gas company, and the fact that the 
private consumers would be taxed for this purpose did not then appear. 
Their expectations with regard to the loss were so far realized in that 
they have never yet earned a profit, their accounts showing a deficit 
each year. The public lights were supplied at 3d. per unit, and it was 
thought that a sufficient number of private consumers, willing to pay 
8d. per unit, could be obtained, to admit of covering the loss due to sup- 
plying the public lighting at the same cost as gas, and presumably to 
leave a little balance for the public spirited promoters. After struggling 
with a losing game for three or four years, for there was very little 
business in private lighting to be done—there never is in small towns— 
matters were brought to a climax by the Local Government Board con: 
demning the overhead wires, and ordering them to be put underground. 





The scrip was at a nominal value, the promoters were not inclined to 
lay out more money, and shares were offered to the public in auction 
rooms and elsewhere without securing a single bid. So the next step 
was to negotiate for the sale of the undertaking as a going concern to 
the Local Board. Considerable advance was made in this direction, 
valuers being appointed, and the value of the going concern was assessed 
at £5,866. As an expert witness put the structural value of the plant 
at £1,280, it appears that the good will (consisting chiefly of a losing 
contract) was priced at about £4,500. At this point public feeling be- 
came evident in Fareham, and the subject was frequently under dis- 
cussion during the summer of 1894. The actual completion of the pur- 
chase was delayed until after the:November election, which was fought 
mainly upon the electricity question. An extract from the election ad- 
dress of a gentleman who had headed the poll on a previous occasion 
may be quoted here as furnishing some indication of the state of public 
feeling. It is as follows: 

‘*The struggle has been gas versus the electric light ; heavy battles 
have been fought; electricity has been in every engagement. The 
groans and cries of the vanquished will no doubt be pitiful in the ex- 
treme. Remember, for years the citizens have writhed in the coils of 
the directors of the gas companies. You are at last released from such 
tyranny, and they have only their own overbearing conduct to blame. 
Therefore pay no attention to their expiring cries, which pollute the air 
with gas interests.” 

The eloquence fell short of the mark, for the talented author only got 
in at the bottom of the poll, his previous position going to a strong op- 
ponent of the purchase. Generally the effect was that the promoters of 
the electric light scheme either failed to secure election, or barely scram- 
bled in. A strong majority against the purchase was elected, and one of 
the first acts of the new board was to abandon all negotiations with the 
electric lighting company. But the enterprising gentlemen would not 
be got rid of in that way. They considered that matters had already 
advanced so far as to constitute a definite contract to purchase, and 
called for the fulfilment of the bargain. In: default they brought an 
action in the High Court of Justice, claiming damages of £5,000 for 
breach of contract. The result has just been declared in favor of the 
electric light company, on the ground that the present local board could 
not repudiate any acts of its predecessor, even although such acts might 
be at variance with the wishes of the majority of the ratepayers. And 
the Fareham Local Board now had themselves in the unfortunate posi- 
tion of being compelled to purchase the undertaking at the going con- 
cern valuation, or in default to pay over the substantial sum of £3,800 
as damages, with heavy law costs in either case. So we have not yet 
reached the last act of the Fareham electric lighting performance. 

But the matter is one that will attract considerable attention. The 
November, 1894, election showed unmistakably the views of the rate- 
payers. Rightly or wrongly, they did not wish to become the pro- 
prietors of the electric light venture. But they are now forced to pur- 
chase against their will, under penalty of heavy damages. According 
to the evidence, everything was perfectly straightforward and fair. 
What can be done at Fareham can be done elsewhere, and if any local 
board chooses to run on to a hobby in the way of lighting, draining, 
water supply or repair of thoroughfares, it appears that the ratepayers 
are powerless until the next election time comes round. In the space 
of a few months it is quite possible to incur expenses that practically 
pledge the rates for years to come, and as much money can be laid out 
in a day as the ratepayers can pay in twenty years. Clearly, some limit 
should be put to the expenses that can be incurred without a direct ap- 
peal to those who have to pay, and this limit mighi well run in the same 
lines as the money raised during the time of office. The people who 
spend the money should bear the responsibility of finding it. There 
seems something loose in the idea of a councillor being able to put a 
heavy debt on the board and then avoid all further trouble or responsi- 
bility by simply declining re-election. On the other hand, a new coun- 
cillor ought not to be tied hand and foot by liabilities which tend to 
swallow up the whole of his recources. 

The innovations that were carried at the last meeting of the Ameri- 
can Gaslight Association have attracted some attention here. The 
progress of Gas Managers Associations in England has always been 
hampered by a certain kind of caste feeling, with the result that many 
worthy men, who would and could assist in the objects of such Asso 
ciation, prefer to hold aloof from them. This class prejudice is not 
the less real because it rarely comes out on the surface. Some object 
to anything beyond a bona fide gas manager, drawing the line at the 
‘‘ assistant ;” others wish to exclude ‘‘ secretaries,” and the amount of 
discussion that has taken place over the ‘“‘trader’’ element is well 


known, Our general rule in society is to reverence not only official 
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position, but the probable income, as evidenced by the spending 
habits. So we are continually hearing of rogues who are welcomed 
into the best circles of society for the sole reason that they spend money 
lavishly. How they get it is another thing. In regard to our Gas 
Managers’ Associations, there has been a strong disposition towards 
measuring a member by the amount of his salary, or the magnitude of 
the cuncern under his care. The question of professional training is 
also in evidence at times. So the small man from the country is made 
to feel that a lucky coincidence (for him) has caused him to be pitch- 
forked for the time being into the society of his superiors. He soon 
learns that he must not presume on the privilege of co-membership 
away from the meeting. And generally that he is supposed to be a 
cast some way below the recipient of a lordly salary, who has probably 
enjoyed the advantage of a professional training under a high-class 
gas engineer. As one of the latter class once put it, ‘‘One never 
knows but what his own engine man might obtain the managership of 
a small works, and then come and expect to rub shoulders with us.” 
Gentlemen who receive large salaries and dine at aristocratic hours 
are inclined to be patronizing to the ‘‘ engineman,” forgetting that the 
latter only despises one thing more than patronage—that is exaggerated 
effusiveness. Also that the ability to advance the object of the Asso- 
ciation cannot be measured in terms of ‘‘ salary received,” or of ‘‘ tons 
of coal carbonized.” 
majority will cordially approve of Mr. Walton Clark's trenchant ut- 
terances, as capable of opening up a new era, there are others to whom 
they will not be acceptable. Directly we attempt to limit the standing 
of members by official position, we find ourselves shutting out desir- 
able candidates for membership. Anyone who, for some personal mo- 
tive or other, desires to be a member, can easily drive a coach and pair 
through the rules. For instance, the trader in gas apparatus who 
finds himself refused as such, possibly by men whose patented inven- 
tions (on which they receive royalties) are largely advertised, can go 
and buy a little village gas works right out for a few hundred pounds, 
and come up smiling at the next meeting as a bona fide gas works man- 
ager. This title runs all the way from the man exclusively engaged 
as such to the one who practically works in another direction, but 
manages a little gas works asa hobby. So I, for one, would cordially 
congratulate Mr. Clark upon his hardihood in throwing off the 
shackles of ‘“‘ official position,” and also the Association on its promp- 
titude in accepting his recommendations. 

But Mr. Clark’s large-heartedness does not stop here. I like his 
sympathetic references to ‘‘ those filling subordinate positions at pres- 
ent.” Very little hasbeen done in the way of encouraging or assisting 
the “‘ subordinate ” class over here. The government technical exami- 
nations and the excellent technical colleges in our principal towns, 
have in no sense been fostered or aided by our Gas Managers’ Associa- 
tions, but are the result of outside influences. Suggestions have been 
forthcoming in one way or another, bearing upon the educational duties 
of an association, as to the encouragement of young members and so 
on, but nothing further has been done. Perhaps we may follow the 
example of the American Gas Light Association, and rise clear of class 
feeling and officialism. In that case our Associations may do some 
really useful and beneficial work that will leave its mark on the real 
progress of our industry. 

It is somewhat remarkable that my next duty, after the above state- 
ments and following close upon them, is a reference to the decease of 
Mr. Denny Lane, whose official connection with the gas industry was 
simply that of Secretary of the Cork Gas Company. He was therefore 
ineligible, according to some ideas, for membership of a Gas Managers’ 
Association. I say his “‘ official connection” advisedly, for his great 
attainments, his remarkable powers asan orator, and his genial personal 
character had secured for him a very wide circle of admirers and friends. 
On two separate occasions he has fitted, with great acceptation, the 
Presidential chair of the Gas Institute. At other times he has figured 
as an author of papers. He was well versed in mathematics and natural 
science, and the statements put forward on behalf of the electric light 
repeatedly furnished him with opportunities for displaying his excep- 
tionally brilliant controversial powers. Not only had he all the data 
relating to units of heat, electricity and energy at ready command, but 
was well skilled in the art of using them so as to convince without be- 
wildering. Added to these, he possessed that peculiar wit which is 
generally characterized as Irish, and could use it in an unobstrusive 
and most agreeable manner as a means of illustrating or of clinching 
his arguments. Further, he had a very intimate acquaintance with 
literature and the fine arts generally. This unique combination of parts 
rendered him matchless as a debater, and without being invidious it 
may be said that, if a prize were offered for the most valuable contri- 





So it will be readily understood that while the | 





butions to the discussions of pupers, etc., during the proceedings at the 
meetings of the last quarter of a century, it would certainly have been 
awarded to Mr. Denny Lane. Although he had attained the age of 76 
years, he attended the meetings in Edinburgh last June, and took such 
an able and prominent part in them, that the news of his decease will 
come as a painful surprise to many who hoped that the Gas Institute 
would have had the benefit of his assistance for many years to come. 
He was greatly interested in the possibilities of electricity as a lighting 
agent, and ably advocated the use of gas engines for distributing elec- 
tricity from small centers, showing that the cost of distributing gas over 
large areas was very much less than that of distributing electricity. 
He was a brilliant example of the fact that a Gas Managers’ Association 
may receive valuable aid from one who is not a gas manager. Of him 
it may well be said, not as a compliment, but as a plain, sober truth, 
‘* We ne'er shall look upon his like again.” 








Electrolysis Up to Date. 


oe rail 
Mr. C. F. Prichard, of Lynn, Mass., sends us the following : 
The accompanying cut shows what may be done by electrolysis, if 
carefully and intelligently applied. 


The pipe was a 2-inch service, 





laid within five years, and crossing under two electric railroad tracks 
in a crowded square. Fortunately the pipe was laid in clay, s the 
escape of gas was not in proportion to the size of the orifice. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
i 
It is reported that the Spring City Gas Company, of Royersford, Pa., 
has been Jeased by J. J. Nix, of that city, for a period of 20 years. 





AT the next meeting of the City Government of Waltham, Mass., 
the Aldermen will probably decide that the city purchase the plant of the 
Waltham Gas Light Company, as the report of the committee appoint- 
ed to investigate, etc., has been accepted. The order for the purchase 
must be passed by two successive Boards of Aldermen ; must receive 
the signatures of two Mayors, and must then be passed by a vote of the 
people. All of which means that it may be some time before the trans- 
fer is completed. The plant is valued at $253,000. 





Micuakt C. JENNINGS has begun suit in the Superior Court against 
the Mutual Fuel Gas Company, of Chicago, for $20,000 damages for 
alleged injuries done to himself and his property at the southeast cor- 
ner of South Chicago avenue and 74th street by the erection of a gas- 
holder. 





The Ashtabula (O.) Gas Light Company’s plant, which was sold re- 
cently at receiver’s sale to S. P. Baldwin, of Cleveland, for $5,500, has 
been sold by him to George W. Wright, of Mercer, Pa., for $28,000. 
Mr. Wright purchased for an organization which will be mcorporated 
under the laws of Ohio. This property originally cost nearly $50,000. 
It is making water gas, but will be changed to coal gas. 





Super. W. W. Pricuarp, of the Portsmouth (O.) Gas and Electric 
Company, will increase the capacity of the Company’s gas department 
25 per cent. by the addition of a fourth bench of retorts, More gas is 
being consumed in Portsmouth this year than ever was known before. 





THE Philadelphia Gas Company is just completing what is generally 
considered the largest gas line in the world. It will give them over 
1,000 miles of pipe line. The new line is 100 miles long. It-penetrates 
West Virginia, crosses the mountains of that State, and descends into 
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the gas fields of Tyler and Wetzel counties. Its total cost will be 
$2,000,000. It consists of a 36-inch pipe laid 4 feet underground, and 
made of boiler plate steel tubes. 





Ir is reported that the Seattle (Wash.) Gas and Electric Light Com- 
pany has been sold to a party of Eastern capitalists, headed by Samuel 
Hill, of Minneapolis. The price paid was close to $1,000,000. The 
Trustees of the new Company will consist, it is said, of Samuel Hill, 
W. J. Murphy, W. H.-Dunwoody and Horace Henry, of Minneapolls, 
and H. W. Cannon, of the Chase National Bank, New York. 





Tue Hackensack (N. J.) Gas and Electric Company expects to have 
its new lines and power house in operation by Jan. 1st, 1896. 


James MULVANEY has brought suit for $5,000 damages against Hol- 
linger & Mitchell, contractors, and the Missouri Gas Company, of Kan- 
sas City, Mo., for injuries sustained while employed as a laborer on the 
boiler and engine building of the new gas plant last September. An 
‘insecure ” window frame toppled over on Mulvaney and precipated 
him into acellar, 10 feet below. He says he sustained severe bruises of 
the body and a permanent injury of the ankle. In his petition Mul- 
vaney states that he is a skilled coal miner and used to follow that work 
about four or five months out of the year. The injury to his ankle ren- 
ders him incompetent es a coal miner, and in view of the fact that he 
made-$4 per day while engaged in that work, he believes he is entitled 
to $5,000 for his injuries. 

AT the last meeting of the Common Council of Syracuse, N. Y., 
Corporation Counsel Ide returned the resolution approving the transfer 
of franchises of the Gas Light Company of Syracuse to the Syracuse 
Gas Company, with suggestions of amendment. Alderman Matty in- 
cluded the amendments later in a resolution which was adopted. The 
features of the amendments were as follows: No sewer, gas or water 
mains are to be interfered with by the new Company. No pavement 
nor gutter is to be removed without permission of the Common Council 
and Commissioner of Public Works, and in such cases where it is re- 
moved suitable bonds are to be furnished for its proper replacement. 
No claims for damages against the city by reason of the permissions 
given the Company are to be valid. The city is not to be liable to the 
Gas Company by reason of the negligence of any city officer, interrup- 
tion of gas transmission on account of improvements, etc. The Com- 
mon Council will have power to shut off gas transmission when neces- 
sary to improvements. The Gas Company will change the grade of 
pipes and mains when required to by the city. 





AT a recent meeting of the Chelsea (Mass.) Board of Aldermen, a 
communication was received from the Mayor vetoing the order for a 
3-years’ contract, at $26,000, with the local Gas Company, for street 
lighting. The Mayor stated that he believed the question of the ex- 
pense of street lighting should be considered with due regard to the 
needs of other departments, and that nothing should be done that tend- 
ed to embarrass the next three city governments in making up their an- 
nual appropriations. After considerable discussion the order was 
adopted over the Mayor’s veto by a vote of 11 to 4. 


THE following newsy item has been forwarded by a correspondent : 
‘* Because Clinton, Ia., no longer employs gas as an agency in street 
lighting, that does not indicate that gas is a less important article than 
in former years. Through the efforts of Mr. S. M. Highlands, General 
Manager of the Gas Company, during the past year gas has become 
largely devoted to heating and cooking purposes. Mains have been ex- 
tended to all parts of the city and practically an entire new coal gas 
plant of 250,000 cubic feet per day output has been added to the old wa- 
ter gas plant, giving a total daily capacity of 500,000 cubic feet. When 
oil is reasonable in price water gas is made. When the oil gets too 
high, coal gas is made. So that that the Clinton Gas Company is 
now exceptionally provided with facilities for doing cheap and efficient 
service at any time. The growth of the gas service in Clinton has been 
wonderful during the past five years. The plant is now the largest in 
the State, with the single exception of that in Des Moines. There are 
18 miles of mains in the city. Four years ago there were only 5 miles, 
at which time there were only 235 meters in use ; now there are 1,300. 
Five years ago only 50 residences used gas—only one-sixth of the en- 
tire consumption ; now two-thirds is in dwellings. This shows how 
popular the use of gas has become in the family. It may also be fairly 
taken as indicating that our people are improving financially, notwith- 
standing the hard times. One of the first steps in economy is to shut 

















off gas and use oil or sperm, and one of the first moves in heightened 
expense when one feels financially easy is to put in and use gas fix- 
tures.” 


AT the recent annual meeting of the stockholders of the Oneida (N.Y.) 
Gas Light Company, George H. Berry, D. H. Walrath, 8. H. Farnham, 
H. 8. Klock and W. E. Northrup were elected Directors. The Direc- 
tors elected these officers : W. E. Northrup, President; H. S. Klock, Sec- 
retary and Treasurer, and A. D. Hamblin, Collector. A dividend of 3 
per cent. was declared upon the capital stock. 








Mr. Irvin ButrerwortH, of the Columbus (O.) Gas Company, upon 
being asked recently what kind of satisfaction the improved outdoor 
Welsbach gas lights were giving in the streets of Columbus, is reported 
to have said that he had yet to hear the first complaint. On the con- 
trary, he had been assured by doctors and others of the class of men 
whose business keeps them out at all hours of the night, that it is a vast 
improvement over any system of street lighting ever before used in that 
city. Among the advantages claimed for gas over electricity is the uni- 
form continuity of illumination as against the dark spaces between 
electric lights, and there are no unsightly poles and cables in the streets. 
He stated that the city would save $25,000 by lighting the streets by gas 
instead of by electricity during the ten years called for in the new con- 
tract to be let in February. He explained that bids call for electric 
lighting, but it is understood that if it should be considered a saving to 
the city it is possible so to change the offer as to admit gas bids. His 
recollection was that the present contract was let for five years and 
called for lighting only on dark nights, but the new contract will re- 
quire lights every night and all night. It is on this basis that his $25,000 
saving is figured. The general tenor of Mr. Butterworth’s remarks was 
that it is within the range of possibilities that Columbus may yet be 
again lighted by gas. 





Tue Alexander Smith & Sons Carpet Company, of Yonkers, N. Y., 
have placed the contract for their new dye house building with the Ber- 
lin Iron Bridge Company, of East Berlin, Conn. The building is 60 
feet wide and 172 feet long, the steel roof trusses being arranged to carry 
cars on the lower chord for moving material about the building. 





Tue Bristol Company, of Bridgeport, Conn., reports satisfactory 
business for the year in its specialties in recording, pressure gauges, 
thermometers, voltmeters, ampere meters, watt meters, etc. 





AT the last meeting of the Board of Aldermen, Buffalo, N. Y., a 
communication wassent to the Commissioners of Public Works, asking 
for information as to why the ordinance had not been enforced direct- 
ing the City Chemist to make semi-monthly tests of the quality of gas 
which the Companies were supplying to the city. In reply the City 
Chemist answered that on account of the great amount of work neces- 
sary for him to perform for the Board of Health he could not make the 
semi-monthly tests unless the Common Council gave him another as- 
sistant. If the Council would create another office he could makesemi- 
monthly tests. As it was the gas was of such good quality and so far 
within the specifications that one test a month was sufficient. The test 
for November showed: Buffalo Gas Company, 18.1 candle power; 
Mutual Gas Company, 20.5 candle power ; Citizens Gas Company, 17.5 
candle power. The spe2cifications require 18 candle power within a 
radius of a mile of the plant, and after that the candle power is reduced 
proportionately. The test of the Citizens Company’s gas was made over 
amile away. The answer was deemed satisfactory. 





Tue Commissioners of Washington, D. C., are preparing to make a 
strong fight for a dollar gas bill to be passed by the present Congress. 
There will likely be some minor changes made in the new measure from 
the bill which passed the House last year. 





OwInG to the fact that the 19th annual meeting of the Western Gas 
Association will be held in Chattanooga, Tenn., next May, and prob- 
ably at the hotel on Lookout Mountain, it may be interesting to learn 
that a new inclined railway has recently been opened from St. Elmo, a 
suburb of Chattanoega, to the top of Lookout Mountain. The line is a 
double cable road 4,972 feet long and surmounts an elevation of 1,450 
feet. The road is straight but not of uniform grade. The minimum 
incline is 12 per cent. and the maximum, about 200 feet from the sum- 
mit, is 68 per cent. The track is laid with 56-pound steel rails, with 
wooden guard rail, and is rock-ballasted. There are but two rails on 
the lower half of the incline, the upper half having three rails, with 300 
feet of four-rail track at the center for a passing switch. One car has 
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the flanges of the wheels on the inside and the other on the outside. 
This device, together with an ingenious arrangement of stationary rail 
points and guards, causes one car to always take the left-hand track 
and the other the right-hand track at the switch, and no movable switch 
is used. The power house is at the summit and contains two 75-horse 
power engines driving 7}-foot winding drums. There are four band 
brake wheels on the winding drums and an arrangemegt whereby the 
car on reaching the upper end of the line sets an emergency brake on 
the winding drum and cuts off the steam supply to the engines. The 
engines are worked from an observation house from which the operator 
can overlook the whole line.. There are two 1} inch steel cables tested 
at 104,000 pounds attached to the cars by an equalizing bar. The cars, 
which are 32 feet long and 8 feet wide, accommodate 50 passengers in 
swinging seats. They are equipped with signaling devices to the engine 
room and an automatic safety brake or clutch, which may also be oper- 
ated by pulling a cord in the car. 





Ow1ne to a clerical error in the awards of street lighting in Jersey 
City, N. J. [see JOURNAL, 23d inst.] the Board of Street and Water 
Commissioners have since passed a corrected resolution which makes a 
slight change in the number and price of lights to be furnished by the 
United Gas Improvement Company, namely, 500 gas lamps at $20.50 
per annum each, and 50 at $19.50, instead of 500 at $19.50. 





THE Boston News Bureau has from official sources the definition of 
a good delivery of Bay State gas stock, which is that the old stock, cap- 
ital $5,000,000, 100,000 shares, green certificates, of the Farmers Loan 
and Trust Company, of New York, had engraved upon its face: ‘‘ Cap- 
ital, $5,000,000.” Since the increase of $10,000,000 there has been 
issued to subscribers 13,900 shares, which makes the total amount issued 
and listed 113,900 shares. Owing to this change, according to the rules 
of the New York Stock Exchange, all certificates must be returned to 
the home transfer agency, the Real Estate Trust Company, of Philadel- 
phia, who issue new certificates, color blue. All blue certificates must 
be discharged through the Farmers Loan and Trust Company, of New 
York, when they become a good delivery. Arrangements have been 
made with the American Loan and Trust Company, of Boston, for a 
separate registry for Boston, which will be ready in a few days. When 
ready the blue certificate will be discharged through the Philadelphia 
office to Boston, and a brown certificate for Boston issued against it. 





Tae Bangor (Me.) Gas Company has contracted with the proprietors 
of the Bangor House and the Penobscot Exchange to light these two 
houses with gas for one year. The landlords were obliged to use gas 
on account of the utter failure of electric lights to give satisfaction. 
The gas people say that if they had forty fitters they might use them 
all on orders at the present time. The gas business is booming and the 
company is in better shape to handle it than ever before. 





THE Selectmen of Rockport (Mass.) have granted a franchise to the 
Rockport Gas Company. Rockport is a post village of Essex county, 
Mass., in a small township of the same name, on the Atlantic ocean 
and on the Gloucester branch of the Eastern Railroad, 36 miles north- 
east of Boston and about 1 mile west of Cape Ann. It contains seven 
churches, a national bank, a savings bank, a cotton factory and quar- 
ries of granite. Township contains a summer resort named Pigeon 
Cove. Population about 4,500. 





A CORPORATION under the Massachusetts laws has just been granted 
for the manufacture and sale of gas at Revere and Winthrop. The in- 
corporators include 8. Dudley Hannah, of Cambridge, and Mr. George 
H. Wright, of Newton. The capital is $50,000 and a franchise has al- 
ready been granted in Revere. Mr. Hannah has been elected Presi- 
dent, Arthur B. Carter Vice President, Nathan G. Nickerson 
Treasurer, and George H. Wright, Clerk. Revere is a post village of 
Suffolk county, Mass., on Massachusetts Bay, on Eastern Railroad, at 
the junction of the East Boston branch, and on the Boston, Revere 
Beach and Lynn Railroad, 4 miles northeast of Boston. Several 
hotels are at Revere Beach, which is frequented by citizens of Boston 
on holidays. It is also on the street railroad from Boston to Lynn. 
Revere post office is a branch of the Boston post office. Population 
about 2,500. Winthrop is a post village of Suffolk county, Mass., 5 
miles northeast of Boston, on the Boston, Winthrop and Point Shirley 
Railroad. The township is on a peninsula in Massachusetts Bay. Popu- 
lation about. 2,800. 





THE Malden and Melrose (Mass.) Gas Light Company has purchased 
an acre of land at the corner of Charles and Commercial streets, for 


the purpose of extending its plant. 
$10,000. 


THE Natick Gas and Electric Company has asked permission to in- 
crease its stock $5,000 for the purpose of making extensions into 
Wellesley. 


THE net price of gas to patrons of the Charlestown Gas Compa- 
ny, after January 1, 1896, will be $1.25 a thousand, bills to be rendered 
monthly and paid within fifteen days. This company serves all Som- 
erville north of the line of the Lowell road. 


The price paid is said to have been 











It is stated that the electric railroad at Lausanne is operated from a 
power house, in which the dynamos are driven by two gas. engines of 
130 horse power each, built by Crossley Brothers, in England. They 
use a gas which is made in producers in the power house. The dyna- 
mos are run by belt. The working is said to be very economical, and 
the best results obtained has been an expenditure of 550 grammes (or 
about 1.21 lbs.) of anthracite coal per horse power hour in ordinary 
service. The engines are run on an average 18 to 20 hours perday. A 
careful calculation has shown that the amvuunt of fuel used is 1,300 
grammes of anthracite per car kilometer, or about 4.6 lbs. per car mile. 





Work on the buildings and gasholder tank of the new water gas 
plant of the Bakersfield (Cal.) Gas and Electric Light Company, is rap- 
idly approaching completion. When the new apparatus, which, by the 
way, is the pattern as furnished by the Western Gas Construction 
Company, of Fort Wayne, Ind., is in working order, the old coal gas 
works will be closed down until such time as the price of oil goes up 
or that of coal comes down, or both. 





TuHE State Department of Pennsylvania has chartered the Pennsyl- 
vania Illuminating Company to manufacture and supply gas for light 
only, to the public within the limits of Allegheny county, excepting 
Pittsburgh, Allegheny, McKeesport, Braddock and Wilkinsburg. Di- 
rectors H. McFarland, H. W. Mitchell, William G. Doolittle, of Pitts- 
burgh, and William H. Dood and Charles F. Patterson, of Allegheny 
City. 

The Western Gas Company, of Milwaukee (Wis.), owing to the en- 
ergy of its general manager, Mr. E. G. Cowdrey, in increasing the 
sales of gas for fuel purposes, has been enabled to declare a semi-annual 
dividend of 24 per cent. The company has this year paid the interest 
on $3,500,000 of 5 per cent. bonds and a 5 per cent. dividend on the 
$4,000,000 stock. The latter, which was very low, has nearly reached 
par. The net earnings fer eleven months in 1895 is said to have 
amounted to $367,623, as against $313,016 for the same period last year. 








For sometime past the taxpayers of North Attleboro (Mass.) have 
been discussing, and almost without exception condemning, an action 
of the trustees of the public library. The town owns and operates its 
own electric light plant, which is run in connection with its water 
system. The library has been lighted by the town’s electric lights, and 
the pay for their use was collected from the appropriation made by the 
town for the maintenance of the public library. The library trustees 
contended that as the town owned the lights the library shouldn’t pay 
for them out of its appropriation. The town officials say when the 
town appropriated money for the running of the library for the year it 
had in mind and incorporated in that appropriation sufficient money to 
pay for the lights. That it is a correct business principle to have each 
cepartment pay its legitimate expenses. That the money for lights 
goes back into the town treasury makes no difference. The trustees 
contend that pay for the lights in the library should come out of the 
contingent fund. The town fathers say there is no authority for such 
action. Thereupon the trustees ordered the electric lights out of the 
library, and made a contract with the North Attleboro Gas Company 
to light the library with gas, which has been done. : 





Messrs. Humphreys and Glasgow have closed a contract with the St. 
Joseph (Mo.) Gas and Manufacturing Company for two complete sets 
of their special water gas apparatus. The plant will have a total ca- 
pacity of 700,000 cubic feet per day. 





ARTICLES of incorporation of the City Gas Company, of Beatrice, 
Neb., have been filed with the Secretary of State. The incorporators 
are J. E. Smith, A. S. Maxwell and Fred. J. Maxwell. The articles 
permit the manufacture and sale of gas, electric light, heat and power. 
J. E. Smith is the present President and A. 8. Maxwell is the present 
Secretary and Treasurer of the Beatrice (Neb.) Light and Power Com- 
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The Market for Gas Securities. 

Now that the reasoning faculty seems to have 
come into play again, that which was a tragedy 
on Saturday, December 21st, is a farce when 
looked back upon through the light of Friday, 
December 27th. The accurate characterization 
of the market of that famous Saturday is to 
write it down as having been of the type crazy; 
for we venture to say that such erratic quota- 
tions in stocks of unquestioned merit were 
never before recorded on the Exchange. For 
instance, breaks of two to even four points, on 
computive trades of 100 share lots of Consoli- 
dated gas, were recorded oftener than once, 
which crazy offers were, of course, eagerly 
taken by the silent anglers who are ever profit- 
ably whipping the financial pool. The net loss 
in Consolidated for the week ended December 
21st was 21 points, but the gain for the current 
week, up to this (Friday) morning, has been 
sufficient to bring the shares back toa higher 
level than that made immediately after the date 
when the market price was 149, ex. div. of 2 
per cent. Yesterday, on comparatively light 
trading (the total sales for the day on the Ex- 
change amounted to 1,825 shares), the high 
price was 152}, the low price 150, and the clos- 
ing was reported at 151 to 153, with the last sale 
at 1514. However, the scare is well over, and 
we would condole with those who sacrificed 
their holdings at 140 and under, were it not for 
the fact our condolence would not be appre- 
ciated by the timid ones just now—neither 
would it assist them to recover their holdings. 
Dealers in gas shares ought to remember that 
there is more of danger to them in the possi- 
bilities of skirmishes in the Legislatures of 
the various States respecting a ‘‘ horizontal” 
revision of the gas rates rather than in the perils 
that lie in a possible war with England or with 
anyone else. From this we would not have it 
inferred that we believe the party in power in 
New York just now is likely to harmfully in- 





terfere with the gas industry ; on the contrary, 
we believe it to be not at all improbable that 
New York will soon have a State Commission 
somewhat on the lines that have guided so well 
the interests of the gas consumers and gas com- 
panies of Massachusetts. In our belief, which 
is founded on a sound basis, the stock of every 
gas company in this city is a purchase for in- 
vestment at the ruling figures. 

Consolidated opened to-day at 150 bid, with 
sales at 152. Equitable and Mutual are nom- 
inally lower, but it would be a difficult matter 
to secure any important number of shares in 
either at the reported figures which it is said 
holders are willing to accept. The Brooklyn 
Union Company is going along smoothly and 
cautiously, and the current figures of 77 bid, 
offered at 80, are to our view nearer to the fair 
value of its stock than were the considerably 
higher ones of a fortnight ago. A ripple in the 
Brooklyn situation comes from the avowed 
purpose of Lawyer Paul E. De Fere to insist 
that the Attorney General of the State shall 

roceed at once to cause the dissolution of what 
1e terms the ‘Brooklyn Gas Trust.” Naturally 
Mr. De Fere is a little disgruntled just now, 
through the action of the voters of Kings 
county at the recent election in refusing to elect 
him to a judgeship, and while this action would 
cause in most men a desire to retire from the 
‘* public gaze” for a short period at least, it is 
not so with Mr. De Fere, whose wish is evi- 
dently to yet pose before the public eye, despite 
the blackness of the political one which the 
aforesaid public administered to himself. The 
long and the short of it, however, can be sifted 
to this. The capitalists who formed the Brook- 
lyn Union Cee knew to the letter how 
far they could legally go, and when |’De Fere 
has had his innings he will have been shown 
that there are other lawyers just a trifle more 
expert in the law than is the disciple of the 
codes who formerly brought up the rear of the 
Gaynor-Grout combination. In a word, it is 
big odds on that the legal status of the Brook- 
lyn Company is unimpeachable. 

Chicago gas is also well away from the re- 
cent scare, and closed yesterday at 66 bid. The 
proceedings for the rehabilitation of the Com- 
pany are nearing a satisfactory completion, and 
its business is expanding in a manner fully 
justifying the confidence of its controllers. 
Consumers gas, of Jersey City, is in a very 
wobbly state, the nominal quotations for it be 
ing 80 to 85. Baltimore Consolidated is also 
weak and uncertain, a fair quotation for it be- 
ing 58 to 594. The uncertainty about this stock 
is the attitude of the Legislature respecting the 
gas rate ; still, as the Senate is at present con- 
stituted, we imagine no startling change need 
be looked for. In this view Baltimore Consol- 
idated looks to be cheap, for at 60 it would 
yield 8.33 per cent. on the investment. Bay 
State gas is at 23 to 25, and Lacledes, common 
and preferred, are quite a bit better than they 
were a week ago. Western, of Milwaukee, is 
also stronger. The general market seems to us 
to be all on the side of the investor, and while 
it is impossible to say that we are permanently 
away from ‘‘ crazy’ markets, it is equally cer- 
tain that those who buy shares in solvent gas 
properties to day will have reason to congratu- 
late themselves during the last week in Decem- 
ber, 1896. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wauz St.. New Yor« Ciry. 


DEcEMBER 30. 


(=> All communications will receive particular attention. 
{> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated ..........+eee06 $35,430,000 100 150 152 
CeMETAl . on ccc.sccnctecevcscs 500,000 50 150 6 

D .. GOUT ccrccndees evens 220,000 ws 100 , 
Equitable..........seeeeeees 4,000,000 100 WO 215 
Bonds, 6°S.........see008 1,000,000 1,000 105 a 

* . WRC Bk.. cece 2,300,000 1,000 114 : 
Metropolitan Bonds ° 658,000 ds 108 = 112 


Fee een eneeeneseeee 





© ns iveck 5 cadens 1,500,000 
Municipal Bonds............ 750,000 
IN i tnaics ccccenctubad 150,000 

. WOR iciceccsceses 150,000 
New York and East River.. 5,000,000 
PeeGUns .... cicsatecdces 2,000,000 
Bonds Ist 5’s..........++ 3,500,000 

* 1st Con. 5's. ...... 1,500,000 
Richmond Co., 8. I........ 348,650 
be Bonds....... 100,000 
IE ce cccsccddarnscwed 5,000,000 
Preferred. .........+0+. 5,000,000 

; Bonds, ist Mortgage, 5's 1,500,000 
WOME Sis ccocicsaccadiate 299,650 

Gas Co’s of Brooklyn. 

I iacchsesstcnednins 2,000,000 
GEN a Secccsecctssccacces 1,200,000 
© - OF. Bee cc cccus 320,000 
MI in dadaudesecenennndeee 2,000,000 

eI scivncsansaabas 1,000,000 

Fulton-Municipal ........... 3,000,000 

= Bonds..... 300,000 
Uns cngee ar icacnexceuns 1,000,000 
a, 368.000 

ia eae 94,000 
Metropolitan................ 870,000 
ic: Bonds, 5's. .... 70,000 
WOUNG hinc ccadtnconesceccns 1,000,000 

" ; Gikesdicepedecccees 700,000 

Williamsburgh.............. 1,000,000 
. Bonds ....... 1,000,000 
Out-of-Town Companies. 
Hay State. ....c.covcccce.- 5,000,000 
= Income Bonds..... 2,000,000 
Boston United Gas Co.- - 
1st Series 8. F. Trust.... 7,000,000 
2d a 2 * .... 3,000,000 
Buffalo Mutual............. 750,000 
43 Bonds. ...... 200,000 
Central, San Francisco..... 2,000,000 
Chicago Gas Co...........++ 25,000,000 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 
Cede secesesdccers<s- 1,069,000 
ist Mortgage............ 1,085,000 
Consumers. Jersey City.... 2,000,000 
Bonds.......:.. 600,000 
Cincinnati G. & C. Co....... 7,000,000 
Consumers, Toronto........ 1,600,000 
Capital, Sacramento........ 500,000 
EE Gicbcececcccéas 150,000 
Consolidated, Baltimore.... 11,000,000 
Mortgage, 6°s........... 3,600,000 
Chesapeake, ist 6’s.. .. 1,000,000 
Equitable, ist 6’s. ...... 910.000 
Consolidated, ist 5’s........ 1,490,000 
TROGTOTS ..ccece cccee- ccccccs 4,000,000 

©: Ce DR occ. coce 4,312,000 

Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 
DC WOES -ccosodasceceses 2,000,000 
“ DORE: < csecs 2,000,000 
Pi incaccccnescuddesas 750,000 
Indianapolis...... .......+++ 2,000,000 
= Bonds, 6’s...... 2,650,000 
SN GUE hccaceccencsiaass 750,000 
Lafayette Gas Co., Ind..... 1,000,000 
WD siimascaticadescvecee 1,000,000 
SME ccccdcecdc<ceccens 2,570,000 
Laclede, St. Louis .......... 7,500,000 
P| eee 2,500,000 
MI onwaccéces sescacas 9,034,400 
Little Falls, N. Y........... 50,000 
Oaks dade cdedescnce 25,000 
Montreal, Canada .......... 2,000,000 
Newark,N. J.,GasCo....... 1,000,000 
WORM c.ccccccccccas 4,000,000 
tlt DNR ainicccctcccsccces 1,000,000 
Galtamd, Oak. ccc.< 2s ccssece 2,000,000 
a Dam. cc ccoscce 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 2,100,000 
2d “* 2,500,000 
Peoples, Jersey City........ 500,000 
Paterson, NuJ.,.cccccssescs, © ceccee 
Rochester Gas & Elec. Co.. 2,150,000 
Preferred..... .......+0 2,150,000 
Consolidated 5's ........ 2,000,000 
San Francisco, Cal. ........ 10,000,000 
St. Paul Gas Light Co...... 1,500,000 
ist Mortgage, 6’s........ 650,000 
Extension, 6’s........... 600,000 
General Mortgage, 5’s.. 2,400,000 
Syracuse, N. Y............- 500,000 
Washington, D. C........... 2,000,000 
Western, Milwaukee........ 4,000,000 
Bonds, 5’s.............. 3,556,000 
Wilmington, Del...........» 500,000 
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Position Wanted 


As Meter Repairer 


by a man who thoroughly uuderstands meter work in all its 
branches. Refers to Covington (Ky.) Gas Light Company. 
Address GAS WORKS, 

1073-2 Covington, Ky. 





o a s 
Position Desired 
As Supt. or Asst. Supt. of Coal or Water 
Gas Works 
by a young man 2 years of age, willing to do anything 
around a coal or water gas works 
1073-3 Address * D. J.,"° care this Journal. 





Engagement Desired 
As Superintendent, 


Superintendent in charge of gas works making 17,000,000 
cubic feet per annum desires change of locality. Has been 
with present company five years. Address 

1072-tf “ E. L. M.,” care this Journal. 


POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works, 
Fifteen years’ experience as Manager of Gas Works and six 
ears Gas and Electric Light Works. Good reasons for wish- 

ng to change present yr ming 
043-tf Address ‘‘ Y. B.,"’ care this Journal. 

















WANTED, 


Superintendent for a Small Gas. Works, 


in New York State. Must be competent to take charge of 
all office details, be familiar with Edison electric plant, and 
be well recommended. Salary, $800 per year and an interest 
in the improvement of business secured. Addréss, with de- 


tails = gees yes experience, 
1073- “H.,” care this Journal. 





WANTED, 
6% x 6% Inch Station Meter, 


8-inch Connections. 


EAST RIVER GAS COMPANY, 
Long Island City, N. Y. 


1072-tt 




















Dec. 30, 1895 
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WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal’ Gas Works. 


Is ble and energetic, and is willing to at a mod 
erty. med —_ ing to begin moder- 
1082-tf ** B.,” care this Journal. 





Coal Tar For Sale. 


The Lebanon Gas Company will receive proposals for their 
output of Coal Tar for year commencing Jan. 1, 1896. About 


250 barrels. Bids will be opened Jan. 6, 1896, at 20’clock p.m. 
JOHN W. MISH, Sec., 
1073-1 9 South 9th Street, Lebanon, Pa. 


Proposals for Coal Tar. 


The North Adams (Mass.) Gas Light Company invites Pro- 
posals for its annual output of Gas Tar, amouuting to 600 
barrels, The gas made on these works is strictly produced 
froma the carbonization of the best gas coal, no oil being used 
even for enriching purposes, 


1064-tf F. 8. RICHARDSON, Treasurer. 











FOR SALE, 


One No. 7 Gas Exhauster, Wilbraham- 
Baker Blower Company’s Make. 


Capacity, about 70,000 ft. per hour. The Exh uster is com- 
plete, with Governor and Engine all on bedpl ite ; is in good 
condition (almost as good as new) ; was not used much ; re- 
placed by a larger machine of same make, Apply to the 
undersigned, care of Pittsburgh Gas Co., 435 Sixth Avenue, 
Pittsburgh, Pa. JOHN H. McELROY, 
1070-8 Engineer. 











Peerless Patent 


Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


sin. Gas Bag, each, $0.60 iia. Gas Bag, each; $5.00 
4." -80 16 * 8.25 
5 “ ow “ 1.05 20 “ “ 12.00 
6 “ “ oe 1.75 24 “ a) “ 17.00 
8 “ “ oe : - 80 “ “ “ 27. 50 


10“ “ 


The Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. 




















Cet Our Prices on 

Mica Chimeys : 
For Welsbach Lights, 

Mica 
Canopies. UNIFORMITY 
GUARANTEED. & 
The MICA MFG. CO., | s—eece | 
Micasmiths, D. M. STEWARD MFG. CO., 

88 Fulton Street, ‘ CHATTANOOCA., TENN. 


New York City. | 


successor to 
§ NICHOLLS & GRANGER 

















J. C. GRANGER Fr. BEHREND, 


SOLE IMPORTER OF THE CELEBRATED 






Manfr. of ~ PAT. 
ok ll END GAS German (Stettin-Didier) Clay Gas Retorts, 
STOV + ; 
TUBING. GJ, Potent Portable  BLOOKS, TILES, FIREBRIOKS, FIRE CEMENT, 
ee hae. Speaking Tubing. | stettin “Anchor” & “Eagle” Brand Portland Cement 


582 to 688 Hudson Street, New York City, 10 & 12 Old Slip, New York. 


= ..© If You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CO. 


771-779 Creenwich St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


DAUER-Gasgluhlicht, 


$25, 00 



































Cc. 
$15.00 
18 cents each 


Prime Sunienlepeaed Es Canin an <cvsdcae ge ee Was 
Incandescent Light Burners with hardened head 


Good articles, of always uniform make, are warranted. 


HIRSCH, JANKE & CO., Centrale fur Beleuchtungswesen, 


Berlin, S. 0. Rungestr., 18a. 


$2. 50 


eee eee eee eee 








Subscribe: Supscribe! 


TO THE 


ENGLISH “JOURNAL OF GAS LIGHTING.” 


The leading European authority on gas matters, New volume commences Jan. 1, 1896. 
$7 per Annum. Subscriptions may be sent to CHAS. H. NETTLETON, Agt. for U.S. Birmingham, Conn 


HERMAN POOLE * Chemical Engineer, 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 


And the Utilization of Waste Products in Gas Manufacture. 























THEO. CLOUGH, 


MANUFACTURER OF 


Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


ES. EX. Nickel Tips for Water Gas. 


iron Burners of Every Description. Prices and Catalogue on Application, 


- -_ — = 





THEO, CLOUGH Dobbs Ferry, N. Y. 
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pnisTov's G. W. HUNT GOMPANY 
RECORDING PRESSURE GAUGE —-s e & 
COKE CARS for Gas Works, 
ule 5 15 anes TIP CARS for Carrying Ashe, 
Street Gas Pressure. CHARGING CARS for Bringing Coal 
Simple in Construction, from the Storage Biltis to Boiler 
Accurate in Operation, 
KesitGamees | Room and Retort Houses. 
Fally Guaranteed. | INDUSTRIAL RAILWAYS 
Send for Owreulare. Specially designed for handling material 
THE BRISTOL CO. in and around 
Waterbury, Conn. THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 
Received Medal at World's Columbian Exposition. 45 BROADWAY, we « NEW YORK. 











cuz@cer IMPROVEMENT IN GAS LIGHTING : 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use, Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - 816-822 Cherry St., PHILADELPHIA. 
©0008 0000 000000000000 0000000000000 000800000008 O0880080008S0008000808 


“Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CO. - 1326 Chestnut Street, Philadelphia. 
Bray’s Patent “Enamel” Gas Burners. 














CORRESPONDENCE SOLICITED. 














Bray's ‘‘Special” and ‘Adjustable ” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 





Union Jet. Slit Union, Batswing. Adjustable. 


The **Specials”’ are made to Suit Low and High Pressures. The ‘‘Adjustables ”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit’: any Pressure and Consumption. For full description see Catalogue. 


See that ‘‘ Bray’s Special’’ or ‘‘Bray’s Adjustable’’ is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL: GASES.—We now make Burners suitable for use with these Gases. 


TO BE HAD OF DEALERS THROUCHOUT THE STATES. 
IN NEW YORK: E, P, Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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The Improved 


Welsbach Light. 


oS fe TC eR a mA sa bt Sta ttt Se eee eee 











No. 31! Burner, with Nos, 10 and 43 Shades. 


Made by the 


elsbach Light Company, 
Gloucester City, N. Jd. 


Sole Manufacturers for the United States. 





No. 3! Burner, with No. 74 Shade. 








SCIEN TIEIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with; THE MANAGEMENT OF SMALL GAS WORKS. By | AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12. C. J. R. Humphreys, $1. CEMENT : A Manual of Lime and Cement, their Treatment 


TECHNICAL GAS ANALYSIS. $3. MANUAL FOR GAS ENGINEERING STUDENTS. By D. and Use in Construction. By A. H. Heath. $2.50. 


; Lee, 40 cents. 
GAS COMSUMERS GUNS. ft. THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. | 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. AMMONIA AND AMMONIUM COMPOUNDS. By Dr. B.| ELECTRICITY. 

20 cents, Arnold, $2. 3 ; 
PRACTICAL TREATISE ON HEAT AND VENTILATION, DIGEST OF GAS LAW. $5. “ELEMENTS OF ELECTRIC LIGHTING, Including Hier 
with Special Relation to Illuminating, Heating and Cook- DISTILLATION OF COAL TAR AND AMMONIACAL | Philip yen $1.50. . . 

ing by Gas. By E. E. Perkins. $1.25, LIQUOR. By Geo. Lunge. New edition. $12.50. 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. A TREATISE ON.THE COMPARATIVE COMMERCIAL | _ ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp- 
Humphrys, $2.40. VALUES OF GAS COALS AND CANNELS. By D. A. | . 
‘ raham, | ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d - = son. $2.50. ; 
edition, $5. THE AMERICAN GAS ENGINEER AND SUPERINTEND- | 
ENTS HANDBOOK, By William Mooney. $3. MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts. 


ORGANIC CHEMISTRY. By Prof. | pyNAMO BUILDING. By F. W. Walker. 50 cents. 


Victor Von Richter. $2. | DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
ILLUMINATING AND HEATING GAS. By W. Burns. $1.50; Hospitalier. $2.50. 


IRONWORK: Practical Designing of Structural Ironwork. HANDBOOK FOR MECHANICAL ENGINEERS. By H.| PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
GAS WORKS: Their Arrangement, Construction, Plantang FUEL AND ITS APPLICATIONS, $7.50. PRACTICAL GUIDE TO THE TESTING OF INSULATED 
Machinery, $5. TREATISE ON MASONRY CONSTRUCTION. Baker. $5.| WIRES AND CABLES. $1. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. pe ee mies rt eo HANDBOOK. By Jno. | ELECTRIC LIGHT FITTING. $2. 
ornby, 

THE GAS WORKS OF LONDON. By Colburn, 60 ELECTRICITY. $2.50. 

7 mm. GOcents, Gas LIGHTING AND GAS FITTING. By W. P. Gerhard. recone: — oo 
HEAT 4 MODE OF MOTION. By John Tyndall. $2.50, 50 cents. ELECTRICITY FOR ENGINEERS. $2.50. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the > 
Measurement of Light. By W. J. Dibdin, $3, A TEXT BOOK OF IN 


CHEMICAL TECHNOLOGY. $7. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., | 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnoek. 
















RK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. ° Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address ~ WW, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
: THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina. 
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Jewel Gas Heaters 


and Radiators. 
54 Styles. From $4 to $30. 


The Finest and Many 
KH Largest Line in New 
the World.... Designs. 











It Will Pay You to Have the Jewel Gatalog. 


GEORGE M. CLARK & COMPANY, 


MAKERS, 
149-161 Superior Street, Chicago. 
Eastern Agency, 152-154 West 23d Street, N. Y. City. 


WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St.. NEW YORK CITY. 




















SEND FOR NEW CATALOGUE. 


SEND FOR NEW CATALOGUE 





We Carry the Most sey uc 3 Tl Tailor Stoves, 


LOUVRE PW |b 
raVaAe 


Complete Line of Soldering Furnaces, 





Gas Appliances in the : | Griddles, 

Country. Sipe | Waffle Stoves, 
| MD | Aiuinas socks > i 

Gas Fires, Gas Logs, IT en er Hot Plates, 


Fire Place Heaters, Gas Kilns, etc., etc. 


z A New Line of 
Laundry Stoves, ASBESTOS FIREPLACE HEATER. | Radiators. 


| | ; 
The “‘Vulean”’ Asbestos Fireplace Heaters 


With Circulating Hot Air Chamber. 25.5x 31 and 31x31. This is not a cheap Fire, but substantially made, 
handsomely finished, and guaranteed to give entire satisfaction. 


Ranges, Broilers, 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


ppm pits wo ag CO. 


y 2N\ 


le av 5 a \ 
nw? 


THE 


|=] 


Ly, 











The above illustration is taken from a photograph, and shows the Machine Room of the New Bedford Gas Co., at New Bedford, Mass. The 
Roof on this building was furnished by us. The building is 32 feet in width by 50 feet in length, the Roof being made 
entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The room is ven- 
tilated by a wrought iron ventilator extending the full length of the building, with corrugated 
shutters on each side opening and closing by cords from the floor. 





Write for Illustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 











acex. C. HUMPHREYS, M.E., ARTHUR @. @LASaow, M.E., 
WANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 Vicroria ST., 
(64 Broapway,) LONDON & NEW YORK, LONDON, S&S. W., 
WEW YORK. *" HUMGLAS.** ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
AIVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


Ba. O. du i.. BUMP HRHYsS. 
Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST LOUIS, 
; SAN FRANGISCO. 























PUBLIC LIGHTING TABLE. 





JANUARY, 1896. 























Table No. 2. 
Table No. t. || NEW YORK 
FOLLOWING THE | CITY. 
MOON. ALL Nieut 
LIGHTING. 


Day or WEEK. 


| 

Light. | Extingnish.|| Light. | oo 
|| PM. | J 
No L. 4.30 30 
2) 5.20 pm| 7.50 pm) 4.30 | 6.30 
3/520 | 9.10 | 4.30! 6.30 
5.20 |10.30 | 4.30 | 6.30 
20 11.40 || 4.30 | 6.30 
5.20 250 Am! 4.30 | 6.30 
5.20 La} 2. | 4.30 | 6.30 
5.20 | as || 4.40 | 6.30 
|| 4.40 | 6.30 
|| 4.40 | 6.30 
4.40 | 6.30 
4.40 | 6.30 
| 4.40 
|| 4.40 
4.50 
20 4.50 
3.20 4.50 
D.¢ 20 4.50 | 6 

Sun. | 19! 8.5 3.20 | 4.50 | 
Mon. |20} 9.5 3.20 | 4.50) 6 
Tue. 3.20 4.50 | 6 
Wed. 11.50 FQ 6.20 5.00 | 6 
Thu. 1.00 am) 6.20 || 5.00 | 6 
Fri. 2.00 .20 5.00 | 
Sat. 3.10 ».20 5.00 | 6.25 
Sun. 4.10 | 6.10 || 5.00 | 6.25 
Mon. | 5.10 | 6.10 | 5.00 | 6.25 
Tue. NoL. |NoL. || 5.00 | 6.25 
Wed. 29 No L.emMNo L. |) 5.05 | 6.15 
Thu. |30\NoL. |NoL. | 5.05 | 6.15 
Fri. |31| 5.50 pM| 8.10 pall 5.05 | 8.15 


M. 


| 
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TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No. 1. By Table No. 2. 
Hrs. Min Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367 <0 
March..... 193.00 | March... ..355.35 
April.......174.10 | April.... ..298.50 
164.00 | May.......26 


August ... 150.50 

September ..163.00 | September. .3: 
October....193.10 | October .. ..: 
November... 207.00 | November .. 





December. . 237.30 |. December. . 433.4: 


Tvtal, yr. .2194.40 


Total, yr...4000.00 
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P. H. & F. M. ROOTS Co. 


Connersville, Ind. 














Exhausters with Combined Capacity of 65,000,000 Feet per Day Sold so far this Season. 











GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 















New Design | This Design 
of is Used 
Direct for all 
Connected xhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 








seaman —— $$$ $$ $$ ———__—---—___—_. eects 


Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO., | 


Connersville, Indiana. 








COOKE & OO., Selling Agts., 163-165 Washington St., N._Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA, PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 





OOOH OOOOCOSOSCOOOODOEEOOCOLS CODCOD OTOSE DEL EEEE OOO OEEOCOEO CORSO ROOTS OD COTO OOTTOSOO SOO CO ORO DODSOOOTODOCTSCCOSDO CSOT OTTSCEOSCOOOSTOCCODOCCOOODORGORS TOOTS EOCCT OC EDOTTETOTCCCOTSCC COCO OOSTOOCOSED 


Standard “* Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or *" Distillates,” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
Standard Setting, civ independent bests: All capacities. 
Double Superheater Setting. Separate Carbureter and Superheater. 


having a Vaporizing 


Improved Double Superheater Setting, Gyarhc-intne Ten 


of the Carbureter (Patented Nov. 13th, 1894). This IMPROVED SETTING can be applied to 
the ordinary Settings now in use. 








AL settings (except No. 1) are built with or without our Ball Valve Connection for ‘up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


=== (NEW YORK MARINE PAINT CO. 








LUDLOW VALVE MEG. C0., Successors to oe 5 & HADDEN. 
MANUFACTURERS OF gtr —— Ts 
VALVES, Pats Che k %, 
Double and Single Gate, 3 in. to 72 in., outside and 











a UFACTURERS.| OF _ 


PAINT ““““" Holders 


And all Ironwork about Gas Works. 
POU CHE BEE Pwesis, N. YY. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic, 


' Also, Gate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office. L. M. Rumsey Mig. Co.. 810 North Second St 
PS + RAEEEOORBE DI 


~~ GASHOLDER TANKS AND |The Cas Engineer’s 
ivnot Yale, Tard Week nd Fin iydras, GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.1.0. 
OFFICE AND WORKS: 


938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, Friep, £3.60. 
TROY WY. 70 Rush St., Near Division Ave., Brooklyn, N. ¥.| A. M. CALLENDER & CO., 32 Pine Street N. Y. City 


inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 
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NATIONAL GAS«s WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plians and Estimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. MecCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ’ ) 
- IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 


GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
: IT 1S THE ONLY RECOGNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXHAUSTER little space; uses very little steam; saves formation of caron in retorts; increases yield 
* 10 to 15 per cent. No works too small to use t':em profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 








Practical Photometry. | DOUGLAS’ FERRIC OXIDE IRON MASS 


A GUIDE TO THE STUDY OF THE For Gas Purification 


MEASUREMENT OF LIGHT. Is a superior natural Hydrated Oxide of Iron. 

Will give a higher purification per bushel than 
By William Joseph Dibdin. | any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 


: ~ | furnish the diluent at a nominal cost. It is now G ; { Ch : | W k 
A. M. CALLENDER - 00., used by the largest gas companies in the West. reenpoln émica or §. 
32 Pine Street, N. Y. City. Full information, with references to many users, and prices 
delivered in any locality, furnished on application to JOHN SCHRIEVER, Manager. 


H.W. Douglas siete Ann Arbor, Mich. Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 


now in use. 
Price, $3.00. 26 











BOOKS. 
i icneameecien nix tna... An American Gas Engineer 


AMMONIACAL LIQUOR. 
By Gzorcz Lune. Price $12.50. 


\ raume ov res conrssueve ANG Superintendent's Handbook. 


COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. By WM. MOONE Y- 


By Davm A. Granam. 8vo., Cloth, Price $3, 


S60 Passes, Full Gilt Morocco. Frice. $8.00. 
Orders for these books may be sent to this office. 








AM CALIENE SES cenvonl/A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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onorens PREREINS & CO,, > swms 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Baltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 








The Most Valuable Enricher Now Obtainable. 
aero Only to the Celebrated Australian Shale. 





Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








BERWIND-WHITE GOAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 











ee STRIGTLY High Grade..... 
Offices : Carefully prepared. 

55 Broadway, New York, For Gas Making or 

Betz Building, Philadelphia, Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


SenReNEN 2 PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a — ical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
neers number ¢ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS OOALS, GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cork: :E. 


MINES, - 


WHARVES, - = «= Locust Point, Baltimore, Md. 
OFFICE, - + + 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, AGENTS BANGS & HORTON 

71 Broudwav. N. Y. * ? 60. CongressSt.. Boston 





HENRY G. SGHEEL, 


Tiivwener Sales Agee and Shipper of High Grade W wel 
d Vein, Youghiogheny, and est Virginia 
Thoroughly Screened 


GAS COATS. 


Superior ——— Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


Clarksburgh, Harrison Co., West Va. 


+ ea 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





‘heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office -: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Sim Durable. Will 
Crush ny Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 

Columbus, Ind. 

ns Soiicited. 


AE 


i : Cop ght: 
ha § fe report, port, whether stent can bo 
not duo 

aie is all 
i ve See pege Bes beak 4-44 
NCTON, D.C. 























GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eve 
been published in this country, and is most cow 
plete. Handsomely bound. Orders may be sent 


Ae M. CALLENDER & CO., 32 Pime St., N.1 


EpMUND H. McCuLLouG3a, Prest. Cuas. F. GODSHALL, Treas. H. C. ApAms, Sec, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


.|Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
Toledo, O., and Pittsbureh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited, 





GAS OIL. 


26 Broadway, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICA. 





Onas. B. Greaory, Prest. Davin R. Day, V.-Prest. & Treas. 
H. D, ABernetay, Sec. 


JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
‘\Wffice, 88 Van Dyke St., Brooklyn, N. Y 











LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. A 
Office, 633 East 16th St., New York. 


Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 














CYRUS. Be LS GOLEM. 


Fine Brick 
AND 


Cray RETORTS# 


















Works, 
LOCEPORT STATION, PA. 





— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


2 to WiIEEIAM GARDNER & SOW. 


Conestoga Bldg., Wood & Water Sts 
PITTSBURGE, PA, P. 0. Box 373. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
ETORT WORK 
OFFICE, 418 to 422 East 23d 8t., N. Y 
Glay Gas Ketorts, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 


(ESTABLISHED 1856.) 

R 5 
WORKS, Perth Amboy, N. J. 
BENCH SETTINGS, 

4 Comment of entet vente Se oes aa 





PRICE 
In Casks, 400 to 809 pounds, at cents nd. 
In Kegs, 100 to 200 ie has ~ 
In Kegs less than 100 “ ey: 


C.L. GHROULD & co., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


“ 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jacoard. Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators.. Coal o1 
Coke can be used as Fuel in Furnaces. 











THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvGeust LAMBLA, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim -: 
ney Tops. Baker Oven Tiles 13 x 13x23 
and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








Kine’s Treatise on Coal Gas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances, . : 





A.J M. CALLENDER & O0O., 32 Pine Street, N. ¥. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





* Gas Apparatus, % 





No. 118 Farwell Avenue, Milwaukee, Wis. 








FLEMMING’S A CONVENIENT 


GeneratorGas Furnace pinpER for the JOURNAL. 


STRONG, 
DURABLE. 
LIGHT. 
SIMPLE 


CHEAP. 





HANDSOME. 


Price, $1. 





A.M, Calliende 
& Co., 





























8? Pinest., | 
N. Y. City | 


Special Trays for tron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


\WS 
ere 





306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 

















7 ; 
is 2| Parson’s Steam Blower, 
a = fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
d OR OTHER WASTE MATERIAL. 


Materials furnished and Benches erected by 


JH. GAUTIER & CO,, - Jersey City, ; PARSON'S TAR BURNER. 


Address as above, or D, D. FLEMMING, Jersey City, N.J. FOB UTILIZING COAL TAB AS FUEL. 


————|PARSON’S AIR JET TUBE CLEANER, 








GAS LIGHT JOURNAL. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saic 
$3.00 per Annum. 


A. M. CALLENDER & C. 





unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


32 Pine Street, N. ¥ H. E. PARSON. Sunt.. 621 Broadway, N. Y. 








FIELDS ANALYSIS 


E*or the Wear 1804. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 





Price, $5. For Sale by 





JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 


A.M, CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Ofc & Works, Waltham, Mass. Boston Office, R’m 18, Vulcan Blig., 8 Oliver st. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














Steel Tanks for Gasholders, Lron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve ene ae 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















GAS ENGINEERING COM PANY, 


INCORPORATED, 


Pe Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 
F. L. SLOCUM, Prest. 














Gas Works Machinery of all kinds, 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 

SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 

The Erection of Bi-Product Coke Ovens 

a Specialty. +E) 
Faux System of Recuperative Benches, @&\ 


dS. GARDNER, JR. 


SAM'L WOODS, Treas. 


ae 








ae tin , SOLE CONSTRUCTOR AND BUILDER. 
AMMONIA MACHINE. NEW. SYSTEM HYDRAULIC MAIN. SCRUBBER. 








INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at.a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one.time, the capacity.is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 


season of your lightest output. 
For information and prices address 


KERR MURRAY MFG. Co., 





Manufacturers of Gas Works Apparatus and Holders, 
: FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BAL TIMORESE, MD. 






































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[ron Holder Tanks, 
Scrubbers, 











ROOF FRAMES. 











Bench Castings. 








Girders. 
OIL STORAGE TANKS. 














BEAMS Boilers. 














Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
Gen’! Mang’r & Treas. Chief Engineer. 


The Reonomical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 





Catalogues, Piane and EHKetimates Furnished upen Application. LOW! WATER GAS APPARATUS, MERRIFIELD=-WESTCOTI-PEARSON SETTING. 
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rectowa wen foe ~~ RR, D. WOOD & CO. “Sixes... 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 











SOLE MAKERS OF 


THE MITCHELL SCRU BBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) ; aaran’s 
PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. eae tees beh Caen. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } Heavy LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orfices- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND. President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


[TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y, TO GREENPOINT. 














BUILDERS OF 


Gas Extolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves,’ Etc. 


Self-Sealing Retort Mouthpieces & Lids 














| o . For Round, Oval, or “D” Retorts. 
‘ ! ' | ) 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. . 
Bete LOOMIS PROCESS... | wcccwcce car svmnnns oeepecs 
Now in successful ag mt at Werks of John Russell Cutlery Co., Turner’s Falls, Mass., and under 2 stated premure. Send for samples, 
Fens EE ee eee, ent THOOnY Pa, Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. oO. a. GEFRORER, 
BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth Sts, Phild., Pas 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 
























H. RANSHAW, Prest. & Mangr. T. H. Brecon, Asst. Mangr 
WILLIAM Sracey, Vice-Prest. R. J. TaRvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established (851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without ‘Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 


The “Standard” Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G9 Wall Street, New York City. 


























GEORGE R. ROWLAND, H.C. SLANEY, _ T. G. LANSDEN, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer, Gas Hin e&inmeer | Consulting and Contracting Gas Engineer. 


| P a 
Drawings, Specifications and Estimates furnished for the con i treet, Brookl N. Y. | Estimates, Plans and Specifications for New Works (Coal 
struction of new 8 pecial 406 Sixt © yn, ¥ | or Water Gas), and for Extensidns or Alterations. 
given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | : 
Utfice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


Wo. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
| Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AM ES R F : Successors to HERRING & FLOY>, 
| ‘ LOYD & SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 1ith Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, R rative and Half Regenerative Furnace Coating, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, ds, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 
Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 


THE HAZELTON or porcuPinE | 
=, WATER TUBE BOILER. 


‘2 ) 
Y The Best Boiler in the World, and the Cheapest per Square Foot 
of saloal Predectie: 


a = Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


























Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “ua-inth Se," New York. GEN'| Office, TI6E. 13th St., N.Y., U.S.A. 








= 








SREENF'ISsi.D 
Steam Engine Works. 
Oe arcrscronsas OF Water and Gas Pipe. 
Greenfield: Stationary, Portable and Yacht For special information and prices, write to \ 


ENGINES AND BOILERS. renee ON peseaete: 


Also Horizontal, Automatic and Variable Cut-off Engines 


Saeds Nckarn 'S 4s 36 simran iiceree. JOS. R. THOMAS, 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. No. 32 Pine Street, N.Y. City. 


A W.G.&G. GREENFIELD, - = EASTNEWARK,N. J, comsucrinc ano constructina 
: : fas Engineer and Contractor. 
The Gas Engineer’s Laboratory Handbook. | ..cracte taken forall Appliances 


_ By JOHN HORNBY, F.1.C. Price, $2.50. required at a Gas Works, 
A. M. CALLENDER & CO., - -<- No. 32 Pine Street, New York City. Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Piy 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


Management of 


Small Gas Works. 


By ©. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CO., 32 Prine 8r., N. Y. City 





The Chemistry of 
Illuminating Gas. 


By NorTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 82 Pine 9t., N. Y. Orry 


WARREN FOUNDRY 


br 





Established 1856. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 


AND MAGHINE CO., 


Works at Phillipsburgh, N. J. 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





.|Ofice, Corbin Building, 192 Broadway, N. Y. 


GEORGE ORMROD, Mangr. & Treas.. Emaus, 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


yak IRON PIPE AND SPECIAL GASTINGS 





WATER AND GAS, 
: raben PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF A DAE EOA capi COMPAN TES 


Price, 


A. M. CALLENDER 


& CO. - - 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, | 
_ 


Bartlett Lamp Mt, = 


30841 W. Broadway, = | 
New York City. = 
| 


FErLEEEEEEI 





| 
Telephone, 1125 Courtlandt. | 





















Special 





| 
| Factory 
and Office 


Erie, Pa. 


| ESTIMATES FURNISHED 
ON APPLICATION. 
| 











METRIG METAL Co., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. gat 





Aqts.. McELWAINE-RICHARDS.CO., 62.4 64.W. Maryiand St., Indianapolis. Ind 
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WATE ANTELT TUERTIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER 0 


DRY GAs METERS. 
Station Meters of any Capacity. 


E Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Epigblinmed 1940.. win METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


pear one enabled to ss 
liable work and answer orders A mparatus for the Chemical Testing of Gas and Gas Liquor. 
























preuenlly. 








CHARLES E. DICKEY. MALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Est blished 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. . 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUPACTURERS OF 


Gonsumers’ and Station Meters, 


Standard Photometrical#<Analytical Gas Apparatus 


‘*Sun DiAL” Gas COOKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. <a Agent, 
Meters and Scientific Apparatus... .. 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 



































W STERN MANAGERS: PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 















Gas Meters and Gas Stoves. 
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GAS METERS. 











GAS METERS. 





GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


' vo% meoetiec: 
Manufactories: GSAS STOVES. PART 0 jst see rene 
SUG@’S “STANDARD” ARGAND BURNERS, 27 S. Clinton Street, Chicago. 
51S West S58 6., B.'e. SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasiring’”? Drum. 


(Established 1848.) 


(sas Meter AA er vivahentccbaus 


13389 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Bstablished 1854. 


810 North Second Street, St. Lou's. 
222 Sutter Street, San Francisco. 




















154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Histablished 1881 ) 


THE HILLEN METER CO., 


Manufacturers of Gas. Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, !9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & GO,., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 



























MANUFACTURERS OF 


S\, STATION METERS, 
25) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete. 
- Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 




















This Meter is an un- 





- . SIMPLE . 


rf 
e S tet 
z = . Pes. 
‘p= 





qualified success in 




















DURABLE Great Britain. 
Its simplicity of con- 
. ACCURATE struction, and the 











positive character of 








RELIABLE . 


the service performed 








by it, nave given it 


All Parts 


Interchangeable 





pre-eminence. 








Ht 
reese: 


_ Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
CONSUMERS, Dispenses with “DEPOSITS” and increases OUTPUT. 


UNIV. OF MICHIGAN, 





MAY 14 1918 








